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Tempered glass is rapidly becoming a familiar article 
of commerce, but there are still many engineers, archi- 
tects, glass fabricators, and a large share of the general 
public who are not aware of its distinctive properties. 
Even within a group of glass experts, such as this audi- 
ence, there may be widely varying concepts as to what 
tempered glass is. It is not the purpose of this paper to 
propose an all inclusive definition of tempered glass, but 
a review of some of its essential characteristics may 
bring out the importance of some of the improvements 
to be described later. 

Tempered glass has its surfaces in compression to a 
much higher degree than ordinary annealed glass. For 
large flat sheet the compressed layers extend about one 
fourth of the way in from each surface and are offset 
by center layer in tension. Tempered glass is more than 
four times as strong as annealed glass and can be bent 
and twisted much further before the compression on 
one of the surfaces is offset by tension large enough to 
cause fracture. It can also withstand several hundred 
degrees of thermal shock. When breakage does occur, 
the entire article disintegrates into small cubes. 

Tempered glass is made by heating the article to its 
softening point and then cooling it rapidly. Consider a 
large flat plate with parallel surfaces being cooled uni- 
formly from both sides. Since the glass is initially soft 
the surfaces shrink and became denser by flowing without 
setting up stresses. The temperature distribution becomes 
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parabolic with the highest temperature at the center and 
remains this way down through the hardening range. 
At room temperature the temperature becomes uniform 
and a parabolic strain pattern appears with tension at the 
center, neutral layers about half way from the center 
to each surface and compression layers at each surface. 
A more complete description of this process and methods 
of measuring the results was presented at the Eleventh 
Conference on Glass Problems by Dr. Ralph Day. Adams 
and Williamson‘) have also described the generation 
of strain in some detail in 1920. 

The improved strength of tempered glass is due largely 
to the compression layer at each surface although a 
molecular rearrangement also takes place when the high 
temperature state is frozen in by the rapid cooling. In 
the case of hardened steel the improved strength is due 
largely to the high temperature molecular arrangement 
or crystalline structure being frozen in by rapid cooling. 

Some of the early glass tempering patents issued 
nearly a century ago were based on metal heat treating 
practices such as quenching a heated plate of glass in 
an oil bath. Much of the glass tempering machinery 
today is built by firms whose major business is in the 
metals processing industry and many of the concepts 
which have proven useful in heat treating metals have 
influenced the design of glass tempering furnaces and 
accessories. In many cases more successful designs could 
have been achieved if the peculiarities of glass had been 
considered from the start. For example: based on metal 
heating experience a manufacturer of furnaces asserted 
that his equipment would give a final temperature uni- 
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form to within 5°F. When used for glass heating, gra- 
dients of 120°F were actually found to exist in these 
furnaces. This is understandable when you consider that 
steel conducts heat at least fifty times faster than glass 
and absorbs radiant heat about twice as fast; both factors 
aiding in making the final temperature more uniform. 
Add to this the fact that metals can be held or “soaked” 
at their processing temperatures for long periods of time 
without sagging or deforming appreciably by their own 
weight. During this soak period temperatures are equal- 
ized throughout the load by conduction and radiation. 
Glass cannot be soaked more than a few seconds at the 
final temperature required for tempering because it is 
soft enough to wrap or flow around the supports. There- 
fore all parts of the load of glass must be heated at the 
same rate to arrive at the same final temperature at the 
same time and be transferred to the quenching mechanism. 

A further problem depends on the type of temperature 
control. If an off-on type control is used, the furnace 
temperature may oscillate as much as 40°F. in cycles 
of several minutes duration. If a soak period amounting 
to several cycles of temperature swing can be tolerated. 
the final temperature of the load will be near the average 
furnace temperature. With very little soak time allowed as 
with the glass, when a piece is withdrawn at the bottom 
of a temperature swing, it will be 40 degrees colder than 
one removed at the top of the swing a minute or so later 
and this 40 degree variation will seriously reduce the 
yield of good tempered glass. 

The tempering of glass is further complicated by the 
fact that it must be supported by metal while being 
heated and quenched and the difference in heating and 
cooling rates between glass and metals severely limits 
the designs of supports that can be used. 

A remarkable amount of progress has been achieved 
toward solving some of these problems in the last ten 
years. Many flat glass products used in automobiles, air- 
craft, and television today would have appeared im- 
possible to produce only a little more than ten years ago. 
Along with improved and cheaper processes the square 
footage of tempered flat glass products sold per year has 
about doubled in the last six years with many new pro- 
ducers coming into the field. A continuous evolution 
of techniques has resulted from hundreds of experiments 
only a few of which can be considered in this paper. 

The development of television implosion plates illus- 
trates some important advances that have been made in 
tempering of plate and sheet glass in the last decade. 

At one time the only practical way. to hold sheets 
of flat glass for tempering was by tongs, similar to ice 
tongs, with which the gripping pressure was created by 
the weight of the glass being supported. If the glass be- 
came overheated and soft due to inadequate control, its 
own weight kept it in a flat vertical plane provided the 
tong points which touched the glass and the tong supports 
were all in perfect alignment. If a tong point was higher 
than the opposing point on the other side of the glass, a 
bending movement existed which caused a scalloped or 
ruffled effect in the edge of the glass near the tong. If the 
points were offset horizontally a torque would exist 
around the vertical axis of the tong and cause an “S” 
shaped kink in the edge of the glass. This torque could 
be reduced by mounting the tongs on a pivot point which 
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allowed the tongs to rotate freely about a vertical axis, 
If these pivot points rotated in indentations in a straight 
line on a rigid bar, all of the requirements were met for 
holding an overly soft sheet of glass in a flat vertical 
plane. This did not stop the glass from elongating near 
the tongs, however, and this elongation had to be offset 
by cutting or grinding depressions in the edge of the 
glass where the tongs were to be applied. The tong points 
also had to be kept from penetrating too deeply into the 
glass by an adjustable stop screw. 

The dimples left by the points and the distortion 
around them were objectionable in television and ap- 
liance use where a minimum border was used for mount- 
ing or the edges were completely exposed except for 
small clips. It was therefore desirable to support the glass 
by means other than tongs. Racks having hairpins over 
the top edges to keep the plates vertical and having <up- 
ports along the bottom edges were developed. 

At first oven door windows no larger than eight inches 
high by twelve inches long by one quarter inch thick 
were the largest that could be produced with a 75 per «ent 
yield provided an eight inch warpage could be tolerated. 
Today we can temper television implosion plates twenty 
inches high by twenty-five inches long by one quater 
inch thick on racks with a near perfect yield and ess 
than one sixteenth inch warpage. 

The first improvement that had to be made to achicve 
this result was in the temperature control. The off-on 
type of control in use on electric furnaces and radiant 
tube gas furnaces was entirely inadequate. The temper- 
ature had to depart from the control point before cor- 
rective action would be taken. The first improved con- 
troller to be used by the author wes a homemade device 
which turned the heat off and on ten times as fast as 
the old control. The temperature would not vary ap- 
preciably during these short cycles. The device was also 
able to anticipate demand after a change of load and 
slowly approach the control point without over-shooting. 
It also had automatic droop correction so that after a 
change of demand, the original control point was gradu- 
ally restored. Most industrial control manufacturers now 
offer devices having some or all of these features. The im- 
provements resulting from the use of such controls is tre- 
mendous and the increased yields pay for the added in- 
vestment in a short time. 

Besides improving yields by reducing variations in 
final temperature, these controls made faster heating 
cycles possible by reducing the soak time formerly neces- 
sary to average out temperature swings. The furnace 
temperature can be set a hundred degrees or more above 
the desired final glass temperature and it will still be 
heating rapidly at the time it is withdrawn from the fur- 
nace and will have had very little time after it became 
plastic to flow or warp on its supports. 

This process can be illustrated by referring to Fig. | 
which was presented by the author at the Eleventh Con- 
ference on Glass Problems at Urbana, Illinois®). The 
abscissa shows heating times of quarter inch plate glass 
in minutes and the ordinate shows the difference between 
furnace temperature and glass temperature plotted loga- 
rithmically. Data based on temperatures measured with 
a thermocouple of fine wire sandwiched between two 
plates of one eighth inch glass heated in a production 
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Fig. 1 
furnace can be well represented by a straight line. If the 
furnace temperature is only 20°F above the final glass 
temperature, six minutes of heating time are required, 
w iile if the furnace is 150°F above the final glass temper- 
aiure, only three minutes are required. 

The economics of doubling the production of a given 
piece of equipment are obvious and the virtual elimina- 
tion of the soak period permits large pieces of glass 
tc be held in racks without warping. 

Unfortunately the above factors which have been im- 
proved are not the only ones which crop up to plague 
the furnace operator. When the thickness of the glass 
veries from one sheet to another, the thinner glass will 
be hotter after a given heating time at constant furnace 
temperature. The spread in temperature between the 
thickest and thinnest glass will be greater the shorter 
the soak period and a compromise limiting production 
speed is sometimes necessary. 

Various other approaches to the problem are helpful 
too. The use of twin ground plate glass with its very 
uniform thickness is of great help to the temperer. Im- 
proved techniques in the manufacture of heavy sheet 
glass have also helped. Excessive variations in thickness 
can be sorted by weight or thickness gauges. A high 
speed electronic thickness gauge has been developed 
which gauges and marks each piece on a rapidly moving 
assembly line. This gauge is based on the dielectric 
constant of glass being much higher than that of air 
causing the capacity of two space parallel plates to 
change as the glass moves between them. When large 
thickness variations occur in a single piece, Sélection 
is of little help. 

Glasses having different colors or heat absorbing abil- 
ities, chemical compositions, softening points, and ther- 
mal expansions must also be kept separate and treated 
under special conditions for best results. 

When variations from one piece of glass to the next 
cannot be controlled, the actual glass temperature can be 
measured by a contact thermocouple and the glass can 
be removed whenever the desired temperature has been 
reached regardless of elapsed time in the heating chamber. 
Another means of detecting the actual glass temperature 
is based on its resistance to flow of electricity which 
drops very rapidly right at the softening point. Contact 
with the glass for measuring resistance can be made 
through tong points or other supports insulated from the 
rest of the furnace. Neither of these methods are very 
helpful when several pieces of glass are carried on each 
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car and there are variations among them. 

When tempering large sheets of glass on racks, it is 
desirable to keep the glass as cold as possible to get a 
good temper without breakage or warpage. Losses from 
these two causes have been major factors in the cost of 
glass tempering. Sometimes there seems to be no leeway 
between glass hot enough to warp and cold enough to 
break. In fact, it is possible to find pieces of glass broken 
in the quenching which show that the glass was hot 
enough to warp. Problems of this sort are the most dif_i- 
cult to solve and may require many days of careful study 
before yields are restored to a profitable level. The cause 
may be in the glass quality, timer, temperature controller, 
heat source, furnace door, seals, insulation, glass sup- 
ports, quenching mechanism, or the weather. Since 
sieges of low yield seem to come and go despite all our 
efforts, the weather may be blamed for more than its share 
of trouble. Generally more than one factor is at fault and 
it is difficult to pin down the real causes after a great many 
changes have been made in attempting to solve the prob- 
lem. 

Let us use a practical example to illustrate how con- 
fusing some problems are. Since breakage occurs when 
the glass is too cold to temper, it is usually thought that 
breakage is evidence that the glass is too cold and this 
may not be true. Also since glass breaks when it is too 
cold, it might also be thought that, when a break occurs, 
it will start from the coldest part of the glass and this is 
generally not true. It has been found that the central 
areas of a sheet are usually colder than the perphery, 
yet practically all cracks start at the periphery. The crack 
may start at a chip or flaw on the edge, or at one of the 
supporting members, or at a point where there is no 
apparent cause. Generally a crack once started will run 
around the periphery an inch or more in from the edge 
and will be smooth and shiny and perpendicular to the 
surfaces. 

A similar crack can be made by heating the center 
of a piece of annealed glass on a horizontal hot plate 
and nicking the edge with a glass cutter after the center 
has become only a few degrees hotter than the edge. This 
would also indicate that the glass breaks during 
quenching because the edges are cold, but actual meas- 
urements show that this is not the case. One way to ob- 
serve the temperature distribution is to use an infrared 
sensitive device such as the “Snooperscope” developed 
during World War II. With this telescope it is possible 
to see that the edges of the glass come from the furnace 
hotter than the center and remain that way during quench- 
ing until too cold to be observed. 

In another experiment a plate about fifty inches high 
by sixty inches long with numerous fine wire thermo- 
couples cemented to it, was found to be 80°F hotter at 
some points around the edges than at the center. Plates 
treated under thes: conditions had excessive warpage and 
occasional breaks starting in areas that were hotter than 
the center. 

These observations illustrate that glass can break dur- 
ing tempering due to being too hot as well as if too cold 
and that steps must be taken to equalize the temperature 
throughout each piece of glass to get the best results. 

Furnace designers have been striving to improve the 
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G. C. M. I. Meets at 
White Sulphur Springs 


—— «~~ 


The three day semi-annual membership meeting of the 
E. F. Ball, President GCMI Glass Container Manufacturers Institute was held May 
21st through the 23rd at The Greenbrier, White Sulphur 
Springs, West Virginia. 

S. B. DeMerell, vice president, Anchor-Hocking Glass 
Company and president of the G. C. M. I. followed 
precedent and delivered his report on the position of the 
industry in opening the meeting. 

Mr DeMerell highlighted the work of the Institute’s 
nine standing committees and outlined several other a:- 
tivities in which the Institute has been engaged during 
the last six months. 

Current membership of the G. C. M. I. now totals 
seventy-one. This is comprised of forty glass container 
manufacturers, ten closure manufacturers and twenty-one 
members in the supply or allied industries. 

In noting that January of this year marked the begin- 
ning of a new three-year contract period, Mr. DeMerell 
welcomed the return to G. C. M. I. membership of Glass 
Containers Corp., Hayward, Cal., and a new supplier 
member, The Calumite Company, Hamilton, Ohio. 





S. B. DeMerell, at left, retiring president of GCMI, hands 
the gavel to Edmund F. Ball, who was elected president of 
GCMI,. 





From left to right, Richard L. Cheney, GCMI executive 
director and marketing manager, Joseph C. Feagley, vice- 
president and general manager of Armstrong Cork, Victor 
L. Hall, general manager of GCMI and Maxwell J. Jones, 
H. W. Kuni (left) and S. L. Rairdon. president of Obear-Nester. 





380 THE GLASS INDUSTRY 








As i 
its acti 
only Cc 
nectior 
the In: 
three © 
Wit 
barrin 
tles, e1 
stated 
has be 
Ed:ica 
ser tin 
leg sle 
su! see 
Ra rd 
101 

pr: mi 
sta T, 
Ec «hi 
whick 
Ir 

for tk 
the s 
fact t 
mcotic 
Yn 
miite 
West 


tende 





Left 


the 

bee 
way 
con 


Bro 
Ins 
den 
was 
exe 
itec 


Jl 












































As is customary each committee reported in detail on 
its activities; therefore Mr. DeMerell touched briefly on 
only certain aspects of their work. For example, in con- 
nection with labor matters it was pointed out that since 
the Institute’s November meeting in Phoenix, Arizona, a 
three year contract had been agreed upon in mid-April 
by G. C. M. I. and the Glass Bottle Blowers Association. 

With respect to the State of Vermont's legislation 
barring the sale of beer in no-deposit non-returnable bot- 
tles, enacted in 1953 and extended in 1955, Mr. DeMerell 
stated that he was very happy to report that this statute 
has been removed from the books. The Institute’s Public 
Ed:ication Committee played an important role in pre- 
serting its case for the elimination of this discriminatory 
leg slation. A full report of state legislative situations was 
sul sequently presented to the membership by Smith 
Ra rdon, Owens-Illinois and Harry Kuni, G. C. M. I. 

‘ommenting on the Institute’s market research and 
pr: motion, Mr. DeMerell complimented Mr. Cheney, his 
sta f, and the Institute’s advertising agency, Kenyon and 
Ec<hardt on the efficient and economical manner in 
which the program has been carried out. 

Ir. DeMerell pointed out that the industry’s budget 
fo: this activity was by no means a large one considering 
the size of job that has been done. He emphasized the 
fact that an unusually small percentage of the total pro- 
mctional budget has gone into overhead. 

Jn the technical side it was reported that the com- 
mi‘tee on testing procedures had held meetings on the 
West Coast during March. These meetings were well at- 
tended and, it is felt, have proved quite constructive. 





Left to right, H. G. Lewis, R. M. Ulmer and F, H. Wright. 


The Dole Aseptic Canning Unit is now operating on 
the campus of the University of California. There have 
been some problems; however, test packs have been under 
way since the first of May and it is hoped that some 
conclusive results can be reported at the fall meeting. 

Edmund F. Ball, president and board chairman, Ball 
Brothers, Muncie, Indiana was elected president of the 
Institute for a one year term. J. Stanley Heuisler, presi- 
dent, Maryland Glass Corporation, Baltimore, Maryland 
was selected first vice president and F. N. Dundas, 
executive vice president, Dominion Glass Company. Lim- 
ited, Montreal, Canada, became second vice president. 
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Mr. and Mrs. William J. Green 








From left to right, F. B. Hess, R. L. Cheney and I. J. Collins. 





Mr. and Mrs. F. H. Wheaton, Jr. 

















The Ladies’ Bridge-Canasta Committee: (left to right) Mrs. 
F. H. Wheaton, Jr., Mrs. S. B. DeMerell, Mrs. W. P. White, 
Jr., chairman, and Mrs. P. G. Fuger. 


Other organizational matters concerned the board of 
trustees. 

Howard C. Herger, president, Pierce Glass Company, 
Port Allegany, Pa. was elected to a new three year term. 
A past president of G. C. M. I., Mr. Herger has served 
two previous terms as a trustee. Also re-elected to the 
board were Edmund F. Ball, J. Stanley Heuisler and 
F. N. Dundas. 

Guest speakers during the three day meeting were 
Herbert A. Philbrick, who served for nine years as an 
FBI counterspy among communists in the United States, 
and Leo Wolman, nationally known economist and labor 
commentator. 

The program committee, headed by J. C. Feagley, 
executive vice president, Armstrong Cork Company, Lan- 
caster, Pa. provided an interesting and enjoyable meeting. 

Highlights on the social side were the cocktail party 
sponsored by the T. C. Wheaton Company, Millville, New 
Jersey and the annual G. C. M. I. banquet at which some 
top flight entertainment was provided. The weather co- 
operated at its best to make the golfers happy. 

It was announced that the fall meeting will be held at 
The Cavalier in Virginia Beach, Va. 





Golfers are, left to right, F. N. Dundas, P. I. Heuisler, Jr., 
J. M. Foster, and G. S. Babcock. 
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T. H. DAVIES RESEARCH DIRECTOR 
AT MELLON INSTITUTE 

General Matthew B. Ridgway, chairman, Board of 
Trustees, Mellon Institute, has announced the appoint. 
ment of Dr. Thomas Harrison Davies as a director of 
research in that institution. Dr. Davies, who has been 
the administrative head of the Multiple Fellowship sus. 
tained in the Institute since 1952 by the Pittsburgh 
Plate Glass Company, has had a distinguished career in 
scientific research and its management. 

Prior to joining Mellon Institute Dr. Davies was an 
associate professor in the Institute for Nuclear Studies, 
in the Department of Chemistry, and in the Institute of 
Radiobiology and Biophysics of the University of Chi- 
cago. His earlier research interests have embraced the 
chemistry of the blood pigments, including oxidation. 
reduction processes and magnetic properties; immune 
bodies; uranium fission products; methods for sepa- 
rating plutonium; and chemical effects during rac io- 
active decay. 

In his work at Mellon Institute Dr. Davies has devé lo- 
ped a rigorously scientific research program on pr »b- 
lems of structure, surface chemistry, and the solid-state 
physics of glass. The notable specialists of the Fellcw- 
ship headed by him have covered magnetic resonance 
in glass, the response of glass to high energy radiation, 
glasses of oriented molecular structure, and heat trans er 
in semitransparent bodies. The progress of these activi- 
ties during four years of full operation has been re;u- 
larly disclosed through numerous reports at scientific 
meetings and by many papers contributed to professional 
journals. 

In his new position as a Director of Research in Mellon 
Institute Dr. Davies will aid in bringing to the institution 
gifted scientists wishing to pursue researches, particularly 
in solid-state physics, physical chemistry, and biochem- 
istry, and he will supervise some of these investigational 
activities. In addition, he will pursue personal research 
in biochemistry and will counsel the Institute’s research 
staff in the field of glass science. 


W. E. LEVIS RECEIVES 
ILLINI ACHIEVEMENT AWARD 

William E. Levis, director and former chairman of 
the board of Owens-Illinois Glass Co., received an “Illini 
Achievement Award” from the University of Illinois 
Alumni Association. 

Mr. Levis, a 1913 Law graduate, was one of three IIli- 
nois alumni who received the awards, the first presented. 
The others were Clifford F. Hood, president of United 
States Steel Corp., and Charles B. Shuman, president of 
the American Farm Bureau Federation. 

Mr. Levis was cited “for his able and devoted service 
to American business and industry and for his important 
contributions to the nation’s welfare.” 

“A business leader almost since his graduation from 
the university, he has demonstrated his interest in com- 
munity development, in education, and in the National 
Defense as exemplified by his work with the War Pro- 
duction Board and other agencies,” the citation said. 
“His intelligent and forceful direction in these and other 
areas have made him one of the country’s foremost 
citizens.” 
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Copper Films by Galvanic Techniques 


By SAMUEL WEIN 
Quincy, Mass. 


Eviror’s Note: Mirror manufacturers in the aggre- 
gate are practical men, without benefit of technical train- 
ing and having no single source of technical information 
available. Except for the larger firms which can afford 
techaical personnel, mirror makers in general have 
gained their knowledge over a long period of time 
threagh trial and error methods. 

Despite this “rule of thumb” approach the mirror 
mai ufacturing industry produces products of high qual- 
ity. However, it is felt that a series of articles dealing 
wit! the technology of mirror making, of which this is 
the first, will serve as a guidepost to basic technical in- 
for! ation which should be of considerable help to those 
whe seek product improvement and production advan- 
tages. 

I: is also intended that through this series attention 
ma} be focused on other fields in which the application 
of metallic films are used; printed circuitry, heating 
elements, infra-red detectors are typical of products 
which form a huge potential for the mirror manufacturing 
industry. These and other applications of metallic films 
will be reviewed in subsequent issues of THE GLass 
INDUSTRY. 


The formation of copper films on iron and other 
metals by “galvanic” means is an old art. Books on 
chemistry and electroplating discuss this in its elemen- 
tary and detailed phases, prior to a study of the subjects. 

Galvanic methods of metal deposition have found 
use in other technological arts, other than the deposition 
of copper films on silvered surfaces for protective pur- 
poses. 

The deposition of copper films on silvered surfaces 
by other techniques such as by precipitation is not in- 
cluded in the present survey, primarily because its func- 
tional characteristic is not galvanic; however, it will 
be treated in chronological order of its development in 
another issue and at a later time. 

An interesting and most elementary discussion of the 
galvanic technique in depositing copper on _ silvered 
(mirror) surfaces is given by Haracz‘). 

vonStraten and Ehret ‘?) who made an academic study 
of the reaction taking place between zinc (powdered) 
and copper sulphate solutions say that “displacement 
of this sort is obviously an electrochemical reaction in 
which the anodic and cathodic areas are in close contact 
with each other, forming local elements. The initial re- 
action is the simple one in which zinc goes into solution 
and copper plates out at the less active points”. They 
further teach that “this process causes a building up in 
zinc sulphate concentration due to the solution of metallic 
zinc”. 

In other words, a “galvanic effect” (a source of 
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E. M. F. is generated between the powdered zinc and 
the copper sulphate), copper being deposited on the 
given surface and zinc sulphate as a precipitate, is 
simultaneously formed. 

It is the purpose of the present literature (technical 
and patent) survey, to show some early investigators’ 
work along this line of endeavor, although their specific 
applications had naught to do with the formation of 
copper films as a protective means using the “galvanic 
effect” between two metals, on silvered (mirror) surfaces. 

The earlier work of these investigators merely in- 
dicates that while copper films were actually formed by 
galvanic means, the end or resultant product was for 
purposes other than for mirrors. 

This review of the literature is presented in its chrono- 
logical order. 

About the very first reference I could find in the litera- 
ture in which copper films are formed on a given surface 
by the galvanic action between a copper sulphate solution 
and powdered iron is that accredited to Knight). It 
is true that his re-issue patent as of 1872 has naught to 
do with formation of copper films on silvered sur- 
faces such as mirrors; however, the generic idea of using 
these chemicals has been disclosed and is what is com- 
monly termed as “pertinent art”. The specific application 
wherein Knight applied his copper film had to do with 
a wax surface such as was used in the early days of elec- 
trotyping. The surface is first treated with a film of “plum- 
bago” (graphite). Thereafter a saturated solution of cop- 
per sulphate in a suitable tray is then treated from a 
muslin bag or a fine sieve powdered iron. The iron 
powder reacts with the copper sulphate immediately to 
form the metallic copper film on the graphited wax sur- 
face, washed and subsequently “electroformed” (also 
known as “electrotyped”) to form the desired copper 
thickness. The copper “shell” so formed is stripped from 
the base (graphited wax surface), when the copper shell 
is now trimmed and blocked (on a wooden base) and 
used in the printing arts. 

The chemical reaction taking place under these con- 
ditions may be assumed to be: 

Fe + CuSO, = FeSO + Cu 

Another interesting application in which the previous 
technique is used is that of forming copper films on 
leather according to Meade and Freistadt‘*). To 249 
parts of an aqueous solution of copper sulphate there 
is added 65 to 70 parts of powdered zinc, to form the 
copper. 

Wilson ‘) “coated paper to give it a metallic sheen”. 
To this end he used powdered zinc of 325 mesh which was 
suspended in water, mixing it with an equivalent mole- 
cular proportion of copper sulphate. His two solution 
composition consisted of 

(Continued on page 402) 
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More than 70 miles of electrical wire are used in controlling 
the new automatic packing facilities at Armstrong Cork 
Company’s glass container plant at Millville, New Jersey. 
The electrician shown above is making an adjustment in 
the relay system that regulates the flow of traffic through- 
out the facilities. 








The fully automatic conveyor system delivers a 65 foot 
train of empty glass container cartons when needed at an 
inspection and packing station as shown above, a metal 
gate directs cartons into proper conveyor. When last carton 
passes photoelectric cell in left foreground, the gate swings 
shut so that the next carton train may pass along the main 
conveyor to proper inspection and packing station. 


Empty cartons in a 65 foot train are shown moving along 
the electronically controlled conveyor system on way to 
an “assignment.” When metal gate automatically swings 
open ahead of the train, the cartons will be directed to 
an inspection and packing station in need of empty cartons. 
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A “demand” for empty cartons is registered on an electronic 
“Sealer Panel” (shown in foreground). Assembled car ons 
from a centrally located carton make-up and dispatcl ing 
area are then fed into the conveyor system, where ‘hey 
will be automatically delivered to the correct lehr. 


Electronies Link Production 


One of the most modern packing operations in the 
glass container manufacturing industry is now in oper- 
ation at the Millville, New Jersey, plant of the Armstrong 
Cork Company. 


An electronically controlled system—made up of more 
than 200 conveyors almost three miles long—transports 
a steady flow of up to 470 different sized cartons at 
this plant. 

The Millville plant produces a wide variety of glass 
containers for foods, prescriptions, medicinal and health 
supplies, beverages, toiletries, household and industrial 
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In ‘ull production the new conveyor system transports 
180 000 cartons a day. Cartons of 27 different sizes may 
be | andled at the same time. Traveling in 65 foot “trains,” 
the cartons move along the system from centralized make- 
up ind dispatching areas to the various lehrs for packing. 
Fuliy packed cartons are then conveyed in 35 foot trains 
to an area below the working floor shown above for storage 
or shipping. 


king at Armstrong Plant 


supplies, and glass insulators for the electrical and com- 
munications industries. 

In full production the new facilities are capable of 
distributing approximately 180,000 cartons per day. 

Twelve control centers and 400 electric eyes guide 
“trains” of cartons through a maze of spur lines to 
inspection-packing stations and then to another area 
of the plant for shipping or warehousing. Cartons of 
27 different sizes may move along the system at the 
same time. 

The automatic carton handling system, unique in 





The electronically controlled carton handling system shown 
above is made up of more than 200 conveyors. Twelve 
control centers and 400 electric eyes guide the trains of 
empty cartons through a maze of spur lines to inspection- 
packing stations and then send fully packed cartons to 
another area of the plant for shipping or warehousing. 


Finished glass containers from lehrs at the plant are in- 
spected and packed. When a packer’s supply of cartons 
gets low, a “demand” for cartons is automatically registered. 
Assembled cartons are fed into a conveyor system. The 


cartons are then automiatically delivered to the correct 
station. 


Cartons shown at left are moving to a lehr to be packed 
with finished containers. Gravity, belt, and live roller con- 
veyors transport the cartons. Since empty cartons range 
from several ounces to three pounds, and up to 65 pounds 
packed, speeds in the system are controlled by 240 in- 
dividual motors and built-in braking devices for some de- 
clined areas. 
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Heavy lifting during packing operations is eliminated at 
the new packing facilities of the plant. As shown above, 
the packer simply slides fully packed carton across ad- 
justable packing stand to conveyor. 


industry, was conceived by Armstrong engineers to im- 
prove inspection and packing efficiency. Installed over 
a two-year period without loss of production, the complex 
system of electric eyes and conveyors provides an elec- 
tronic link between manufacturing and shipping oper- 
ations at this plant. 

Glass containers arrive at the new facilities from the 
bottle forming machines at the hot end. They are trans- 
ported through the lehr, inspected and then packed in 
a variety of up to 470 different sized cartons. 

It is at these points—the inspection and packing sta- 
tions—that assembled cartons of the correct size are 
automatically supplied by the new system at the right 
time and in quantities regulated to the flow of finished 
products coming from forming machines. 

When a supply of cartons gets low, a “demand” is 
automatically registered on an electronic “sealer panel” 
in centrally located carton assembling and dispatching 
areas. 





Inspected glass containers are packed and conveyed to an 
area under the working floor. As shown above, packed 
cartons are then placed on pallets and moved to a ware- 
house or shipped directly from the area. Cartons are 
shipped upside down for ease of handling by food packer 
or bottler. 


386 


A 65-foot long train of assembled cartons is then 
dispatched to the correct lehr when a button adjoining 
the signal already lighted on the panel is pressed. 

On route to an “assignment,” the carton trains are 
transported along a network of belt, live roller, and 
gravity conveyors controlled by the photoelectric cells 
to assure an uninterrupted flow of empty cartons to jp. 
spection-packing stations. The fully packed cartons are 
transported in 35-foot long trains for shipping or ware. 
housing. 

More than 370,000 feet of electrical wire and an in. 
tricate relay system regulate the flow of traffic throughout 
the new facilities. 

Empty cartons in a wide variety of sizes weigh from 
several ounces up to three pounds. Fully packed they 
range in weight up to 65 pounds. Because of this wide 
range in dimension and weight, a number of specially 
engineered safeguards have been built into the system, 
One of these is a rigid control of speeds throughout 
the system, including braking devices for severel\ de. 
clining conveyors. 

The modern carton handling system is mounted ver. 
head for maximum utilization of floor space, permitting 





fork truck operations and storage of unassembled ca» tons 
on the working floor directly below the conveyors. 
Unassembled cartons and pre-assembled partition: for 
cartons are supplied to the working floor by two ‘ully 
automatic, reversible elevators from the floor below. 
The new facilities, covering an area of 88,000 square 
feet, mark the completion of the latest step in an ex. 
pansion program launched at this plant several years ago. 
Other new facilities include a completely automatic 
system for batch control, expansion and refinement of 
the melting capacity of the furnaces, installation of ap- 
plied color labeling and the most modern forming 
machines. 
A new 60,000 square foot warehouse now under con 
struction is expected to be completed in September. 


CONTINENTAL CAN ANNOUNCES 
HAZEL-ATLAS DIVISION APPOINTMENTS 


L. L. Green has been appointed control officer of the 
Hazel-Atlas Glass Division of Continental Can Company, 
H. G. Lewis, vice president of the Division has an- 
nounced. Mr. Green had been treasurer and controller 
of the White Cap Company of Chicago. 

Mr. Lewis also announced the promotions of J. H. 
Kaylor to manager of manufacturing engineering and 
John S. Raleigh to manager of sales and production plan- 
ning for the Division. Their headquarters will be at 
the Division’s main office in Wheeling, West Virginia. 

Previously, Mr. Kaylor had been factories manager 
and Mr. Raleigh was in sales office production planning 
in the Division’s New York office. 


® Edward Bennett has been appointed Senior Engineer 
in the Technical Service Department of The Carborun- 
dum Company’s Refractories Division at Perth Amboy, 
N. J. His efforts will be concentrated on the application 
of their fused cast refractories in the metallurgical, chem- 
ical and glass fields. 
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The second symposium on the Art of Glassblowing, 
sponsored by the American Scientific Glassblowers So- 
ciety with the cooperation of Corning Glass Works, was 
heid at the Corning Glass Center, Corning, N.Y., May 
306-June 1, 1957. More than 250 of America’s scientific 
glassblowers attended the technical sessions and took 
pat in other scheduled activities. 

The three day program was touched off by the annual 
business meeting on Thursday, Mar. 30th. Officers and 
divectors of the society, elected by a recent mail ballot, 
wre introduced and reports of committee activities were 
gi en by their chairmen. Present and future society plans 
were discussed, with emphasis on the need for greater 
pérticipation in the Society’s publications, “Fusion” and 
th» “Bulletin”. 

The only thing left to be desired of Friday’s program 
w:s a longer day. Those who had awakened early were 
or. hand for the tour of Corning’s new E. C. Sullivan 
L:boratories. This impressive building, surfaced with 
bl ck Carrara glass and heat absorbing tinted windows, 
hcuses testing equipment, experimental furnaces and ex- 
hidits a well planned research facility. 

When the tour was over, the glassblowers gathered at 
the Corning Glass Center where they were addressed by 
Olaf M. Loytty of Corning Glass Works who conveyed 
a sincere “welcome to Corning” and preceded the techni- 
cal papers with an informative talk on glass. Mr. Loytty 
then turned the meeting over to the program chairman, 
Robert D. Looms of Corning Glass Works, who pre- 
sided. 

“New Concepts in Glass” was the title of the first 
paper given by Dr. John H. Munier, Corning Glass 
Works; his presentation was accompanied with demon- 
stration equipment, which occupied the entire stage. The 
behavior phenomena of heat absorbing and photosensi- 
tive glasses was discussed and some properties of these 
glasses were demonstrated. Pyroceram, Corning’s re- 
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the opening of the technical session. 


JULY, 1957 


Glassblowers’ Society Holds Second Symposium 






Olaf M. Loytty, Corning, welcomes the glassblowers at 








Officers of the American Scientific Glassblowers Society for 
1957-1958 are, from left, J. Allen Alexander, Atlantic 
Refining, president; Leigh B. Howell, Olin Mathieson, vice 
president; Helmut E. Dreschel, Smith, Kline and French, 
secretary; and M. Howe Smith, Fischer and Porter, 
treasurer. 


cently announced “Wonder Material”, which enthused 
the glassblowers at this year’s meeting, was treated in 
detail by Dr. Munier. Properties were demonstrated 
which were characteristic of this new family of materials. 
Strength at high temperatures was exhibited, by driving 
large nails into a slab of wood, with a Pyroceram tube 
at red heat. The rapid rate of transformation, from a 
transparent amorphous glass to a white crystalline cer- 
amic, was shown by placing a section of tubing into a 
hot vertical oven for about fifteen minutes. The glass- 
blowers were discouraged when they learned that Pyro- 
ceram could not be reworked. This is due to the inherent 
nature of the material to crystallize at open flame fabri- 
cating temperatures. The material, however, is in its in- 


Everett Kelm, Corning, describes the use of glass in a num- 
ber of heating devices. 
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Vaughn Culler, Corning, discusses the role of glass in the 
field of atomic energy. 


Oscar H. Grauer, Fischer and Porter, speaking to the 
group about “The Varieties of Glass”. 


Charles Cassidy, Westinghouse Research Labs, reaches for 
a. demonstration. sample during. his talk on “Glass to 
Metal Seals”, 
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fancy and further investigation may evolve applicable 
bench working methods; for example, the lower working 
temperatures made possible by vacuum forming has been 
postulated. 

The first speaker of the afternoon session was Everett 
H. Kelm of Corning Glass Works who spoke on “Glass— 
An Integral Component of Heating Devices.” A number 
of heating methods were déscribed, such as, a Vycor 
brand glass incandescent lamp used for stove top cook- 
ing; radiant room heaters, constructed of flat glass with 
a conductive film consisting of tin oxide and electrical 
resistance wire sealed into glass tubing. 

The next paper, “Glass in Atomic Energy” was pre- 
sented by Dr. Vaughn Culler of Corning Glass Works. 
Large sections of high lead glass, used for radiation 
shielding, were shown. Effective shielding was said to be 
accomplished by stacking progressively smaller sections 
of this glass to form a thick window often weighing 
several tons. 

Oscar H, Grauer, Fischer and Porter Co., present:d 
the next paper, “The Varieties of Glass.” This was tie 
first presentation to be given at these symposia by a 
member of the American Scientific Glassblowers Socieiy. 
Mr. Grauer discussed crystallization in glass in a theo- 
retical manner; the trinary system and microphotograp 1s 
were aids used to clarify this concept for some of tie 
glassblowers. 

Charles Cassidy of Westinghouse Research Labor :- 
tories, the final speaker of the day, spoke on “Glass 
to Metal Seals.” The conditions necessary for success- 
ful copper and Kovar seals were discussed. Practical 
techniques, backed by Mr. Cassidy’s lengthy experien:e 
in this field, were also given for other sealing metals. 





Robert D. Looms, Corning, program chairman, shows the 
glassblowers one of the casseroles each received as a gift 
from Corning at the banquet. 


Early that evening, old friends met and new ones 
were found in the congenial atmosphere provided by the 
Corning cocktail hour. A banquet at the State Armory 
followed. J. A. Alexander, president of the A. S. G. S., 
presented charters to the chairman of the Society. Other 
after dinner speakers were Cambell Rutlege Jr., sales 
manager and Paul T. Clark, vice president, both of 
Corning Glass Works. At the close of this affair each 

(Continued on page 406) 
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Inventions and Inventors 





Annealing and Tempering 


Detecting Defects in Glass Containers. Fig. 1. Patent 
No. 2,764,015. Filed August 28, 1953. Issued Sept. 25, 
1956. One sheet of drawings. Assigned to U. S. A., by 
Pearson T, Menoher. 

The present invention is a method of detecting surface 
fects in glass bottles, jars and like articles. 

The apparatus involved comprises a horizontal con- 
yor 10 which carries the bottles 11, jars or the like, 
single file to and away from a heating station H, 
syere their forward travel is arrested momentarily by 
sans of a gate 12. The gate may be actuated mechan- 
cally by any of a number of available devices and suit- 
ily timed with relation to lowering of the heater ele- 
rent 13. 

Immediately, the burner is projected into the container 
distance predetermined by setting of the adjusting screw 
’. The interior surface selected is quickly heated to a 
zh temperature thereby subjecting the opposed exterior 
rface to high tensile stress causing breakage of articles 
ntaining defects. Thus glass containers having serious 
rface defects, are disposed of in the glass plant rather 
.an delivered to the customer’s plant. 


fol 
=a 


en --e 


ns i © 


nO 


— 




















Fig. 1. 


The same method of testing glass containers can be 
applied to detect surface imperfections such as scratches 
on the inside surfaces of bottles by controlled heating 
from the outside. 

There were four claims and the following references 
cited in this patent: 2,073,144, Darrah, Mar. 9, 1937; 
2,167,185, Preston, July 25, 1939; 2,209,252, Stewart et 
al., July 23, 1940; 2,301,316, Orr et al., Nov. 10, 1942; 
2,539,159, Peiler, Jan. 23, 1951; and 2,613,480, Mongan, 
Oct. 14, 1952. 


Feeding and Forming 
Silicone-Coated Glass Beads. Fig. 2. Patent No. 
2,730,841. Filed August 19, 1954. Issued January 17, 
1956. Two sheets of drawings. Charles E. Searight. 
This invention relates to. the production of silicone- 
coated glass beads. 
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Fig. 2. 


A mixture of natural gas and air (See Fig. 2) is intro- 
duced through the conduit 25, and admixed with glass 
cullet. Cooling air is blown into the space between the 
stack 1] and the air shaft 15. Spherical glass beads 
ranging in particle size from about 1 to ten mils are 
removed from the chamber 22 at a rate of approximately 
225 pounds per hour through the spout 29 and the con- 
duit 30, and admitted to the treating zone 31. 
mercially available water emulsion of a silicone of 50 
weight per cent solids concentration diluted with about 
85 volumes of water per volume of the silicone to pro- 
duce a diluted emulsion containing about 0.6 per cent 
of silicone solids is sprayed into the treating zone 31 
through conventional spray equipment producing a fan- 
shaped spray. The beads entering the treating zone 31 
are at a temperature of about 450°F. It was found that 
beads discharged from the lower end of the conduit 34 
into the receiver 35 are dry to the touch and that silicone 
vapors or water vapor, or both, passed from the lower 
end of the conduit 34 and are discharged to the air. 
Although the beads were sensibly dry when they entered 
the receiver 35, additional curing for from 2 to 24 hours 
as the coated beads cooled to room temperature was 
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found to improve the silicone film. It has also been 
found that such additional curing should be effected with 
the beads exposed to air. 

After the coated beads had been cooled to room tem- 
perature, it was found that they were sufficiently water 
repellent that they would float on water, even if they 
were immersed and then immediately placed on a water 
surface. 

Beads thus formed have little tendency to stick to- 
gether and are therefore easier to apply with paint ma- 
chines and other methods of application. 

There were 5 claims and the following references were 
cited in this patent: 2,600,963, Bland, June 17, 1952; 
2,625,512, Powell, Jan. 13, 1953; and 2,630,656, Kramer 
et al., Mar. 10, 1953. 


Burn-Off Method. Patent No. 2,764,847. Filed May 
7, 1952. Issued October 2, 1956. Three sheets of draw- 
ings; none reproduced. Asigned to Owens-Illinois Glass 
Company, by Floyd E. Buell. 

The process of severing the moil and subsequently 
forming a bead on the edge of an article is known in the 
art as burning off. In severing the moil it is difficult to 
obtain simultaneous separation of the glass around the 
circumference of the article. In every instance the glass 
is drawn out into a thread at one or more points prior 
to complete separation. After severing, this thread re- 
turns to the edge due to the surface tension of the glass 
and forms a lump or uneveness on the edge of the article. 
This lump becomes an unsightly defect on the finished 
article. 

An improved method comprises a two-step process of 
burning off. First, a flame is applied to a localized re- 
gion of the workpiece, which is rotated about a vertical 
axis, with the article portion of the workpiece in super- 
posed relation to the moil portion. A cooling fluid is 
simultaneously applied to a localized region of the moil 
portion of the workpiece adjacent to the flame. Appli- 
cation of the flame and cooling fluid is continued until 
the moil is severed from the article. Second, a flame is 
applied to a localized area of the article above the edge 
of the article to form the bead. 

There were three claims and the following references 
cited in this patent. 1,577,538, Parker, Mar. 23, 1926; 
2,005,308, Anderson, June 18, 1935; 2,381,467, Schutz, 
Aug. 7, 1945; 2,435,638, Shorter, Feb. 10, 1948; 2,439,- 
754, Schutz, Apr. 13, 1948; 2,548,743, Schreiber, Apr. 
10, 1951; and 2,570,899, Wolf, Oct. 9, 1951. 


Furnaces 


Glass Production. Fig. 3. Patent No. 2,749,378. Filed 
January 8, 1954. Issued June 5, 1956. Three pages 
drawings by Harvey L. Penberthy. 

This invention relates to a method and means for pro- 
ducing glass in a continuous or batch process wherein 
melting and refining of the glass are accomplished par- 
tially by means of the heat developed by the passage 
of an electric current through the glass. 

In figure 3 there is shown an embodiment of the inven- 
tion wherein a tank 22 having side walls 23 and end walls 
24 and 25 and a throat 26 is provided with four elec- 
trodes 27, 28, 29, and 30. The electrodes 27 and 28 
enter the side walls of the tank while the electrodes 29 
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and 30 enter the end wall 24. The electrodes may be 
either horizontal or inclined, and should be placed in 
the lower two thirds of the glass depth. 

The electrodes 27, 28, 29, and 30 are connected re- 
spectively to the terminals 31, 32, and 33 of a: three 
phase current supply shown as a polyphase transformer 
34. The electrodes are preferably of molybdenum. 
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It is an important feature of this invention that the 
electrodes are so placed and connected as to liberate 
most of the electric energy in a generally U or V-shape: 
band near the walls of the tank under the batch blankei. 
When this is done, the cooling effect of the side and end 
walls is modified, and the downward convection current 
is diminished or eliminated. According to the invention 
this heating of the glass near the side and back walls 
may be accomplished through the use of three or more 
electrodes using single or polyphase currents. When the 
electrodes are connected according to the invention, the 
current paths are partially repellent to each other, which 
causes sufficient current to spread to the corners of the 
tank to accomplish the desired purpose. 

According to this invention more than half of the heat 
liberated due to electricity by the Joule effect should be 
in a zone near the side walls and back wall of the furnace 
under the area generally covered with the floating batch 
blanket. Preferably this zone should be no wider than 
approximately one-fourth the tank width and should be 
confined to the area beneath the batch blanket. 

There were 27 claims and 22 references cited in this 
patent. 


Glass Compositions 


Borate Optical Glass. Patent No. 2,764,492. Filed July 
8, 1950. Issued Sept. 25, 1956. There were no pages of 
drawings. Assigned to Ernst Leitz G. m. b. H., by Gustav 
Weissenberg and Otto Ungemach. 

An entire series of optical glasses is known in which 
boric acid forms the essential glass forming constituent. 
These glasses have known special and valuable properties. 
Thus, for example, flint glasses have been developed on 
the base of boric acid-lead oxide, which possess an index 
of refraction of 2 and even somewhat higher. These 
glasses suffer from the defect that they are not stable 
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Compositions 


Melt. No. LiF ZnF 2 B03 PbO Al203 
G 404 2.6 28.4 62.1 2.3 
G 377 2.0 21.3 70.0 4.6 
G 326 1.2 14.0 78.0 2.3 
G 290 1.4 14.5 79.5 2.3 
G 319 1.4 14.5 79.5 2.3 
G 321 3.75 12.5 81.3 

G 154 0.9 9.95 81.75 7.4 
G 349 1.25 10.1 82.4 7.0 
G 441 0.75 7.57 82.6 4.54 
G 312 0.7 7.8 84.5 2.3 
G 313 0.7 7.9 86.0 


against the atmosphere and also against crystallizing. 

The application of lithium fluoride with boric acid 
according to the invention has the advantage of giving 
especially stable fundamental substances with the optical 
stock obtainable with boric acid. Moreover the lithium 
fluoride acts as a flux so that the melt is more fluid. 

With the addition of the fluoride to the boric acid, 
the dissolving capability of the boric acid melt for oxides 
is retained. For example, it is possible for a fundamental 
glass melted with a molecular porportion of one mol of 
lithium fluoride to two mols of boric acid to contain up 
to 87 per cent by weight of lead oxide. 

Objects of the following melts are flint glasses stable 
against the atmosphere and against crystallization which 
are obtained when one uses the high solvent capabilities 
of glasses according to the invention and such glass dis- 
solves at least 40 per cent by weight of lead oxide (PbO). 
The higher the lead content, the more must the additions 
which hinder crystallization, for example, aluminum 
oxide (Al20;) or silicon dioxide (SiOz) or both to- 
gether be increased. It is suitable for this purpose with 
a lead oxide above 80 per cent by weight of the melt 
to increase the content of these substances up to 8 per 
cent by weight. 

There were six claims and the following references 
cited in this patent: 1,529,259, Locke et al., Mar. 10, 
1925; 2,420,644, Athy et al., May 20, 1947; 2,578,325, 
Sun et al., Dec. 11, 1951; 8,704, Great Britain, 1907; 
462,304, Great Britain, 1937, and 694,213, Germany, 
1940. 


Glass Wool and Fiber 


Packaging Continuous Strand. Fig. 4. Patent No. 
2,719,351. Filed December 28, 1953. Issued October 
4, 1955. Two sheets of drawings. Assigned to Owens- 
Corning Fiberglas Corporation by W. W. Drummond. 

In Fig. 4 a plurality of glass fibers 10 are shown as 
being attentuated from fine streams of molten glass flow- 
ing from orifices 11 located in the bottom of a molten 
glass container 12. The fibers 10 are accumulated into 
a strand 13 by being gathered together and fed over a 
guide 14 and led between the peripheries of a pair of 
coacting pulling wheels indicated at 15. 

A tank 16 may be provided for maintaining a supply 
of suitable coating material which is applied to the fibers 
10 by being dripped onto the guide 14 from a tank 
nozzle 17. 
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Corresponding 
Properties 

As2O3 SiO, La203 GeO. nd V 
2.3 2.3 1.7658 31.4 
2.1 1.8349 26.2 
4.5 1.9456 22.0 
2.3 1.9400 20.1 
2.3 1.9740 19.7 
2.45 2.0095 18.7 
1.9520 18.7 
1.9430 18.2 
2.27 2.27 2.0002 17.7 
4.7 2.0523 16.7 
5.4 2.0989 15.8 


There is shown a single strand interrupter indicated 
at 18 which consists of a pin wheel 19 having a hub 20 
which carries a plurality of radially extending pins 21 
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and which is mounted on and rotated with a shaft 22. 

Rotation on the pins 21 across the path of the strand 
13 engages the strand 13 at spaced points along its length 
with successive ones of the pins 21. Each time that a 
pin 21 crosses the path of the strand 13 the strand 13 
is looped or folded over the engaging one of the pins 21 
and projected downward between that one of the pins 
21 and the next one of the pins 21 to form a loop indi- 
cated at 26. As the pin wheel 19 continues to rotate 
another one of the pins 21 engages the strand and crosses 
its path of movement forming another loop of the strand 
hanging between an adjacent pair of pins 21. Since the 
pin wheel 19 is revolving at a relatively high rate of 
speed, centrifugal force causes the loops 26 to slide out- 
ward on the pins 21 and finally to be thrown off the 
pins 21, each of them leaving its pin at approximately 
the same angular position of the particular pin 21 rela- 
tive to the lineal path of the strand 13. By maintaining 
the lineal speed of the strand constant and by holding 
the speed of rotation of the pin wheel 19 constant, the 
length of strand depended between each successive pair 
of pins 21 can be precisely controlled and thus the ampli- 
tude of the “wave” formed by the successive loops 26 
remains constant. Such strands are less likely to snarl 
and entangle with one another. 

There were 11 claims and no references cited in this 
patent. 


Sheet and Plate Glass 


Surfacing Both Sides Of Moving Ribbon Of Glass. 
Fig. 5. Patent No. 2,720,060. Filed October 14, 1953. 
Issued October 11, 1955. Seven sheets of drawings. 
Assigned to Pilkington Brothers Limited by P. C. Barnes, 
T. S. Cook. 

This invention relates to apparatus for simultaneously 
surfacing both surfaces of a moving ribbon of glass. 

A ribbon of plate glass 1 which has been formed in 
known manner by sizing rollers and has passed through 
a cooling lehr and between a series of coaxial grinding 
tools simultaneously operating on each surface of the 
ribbon is shown in Fig. 5. 

The ribbon is constantly advanced by driving means 
disposed at suitable intervals and comprising two co-op- 
erating sets of short rollers indicated at 8 arranged in 
similar pairs above and below the ribbon 1, each pair 
of short rollers being supported on hollow bears 9 of 
rectangular section. 

The short rollers are arranged in pairs in each set 
and are arranged in echelon across the ribbon in front 
of and following the two co-operating pairs of coaxial 
polishing tools. 

Each motor 11 (one is provided for each pair of sets 
of driving rollers 8) transmits power through the re- 
spective vertical shaft 12 to the associated pair of hori- 
zontal shafts 15 which in turn, simultaneously drive all 
the bevels 16 thus driving related spindles which actuate 
worm wheels 20 (not shown) with each of which is op- 
eratively associated a pair of rollers 8, one on each end 
of the axle 19 passing through each worm wheel. Thus 
it can be stated that in the construction illustrated the 
pairs of rollers in each set are driven in parallel from 
the horizontal shafts 15. The rollers 8 are all rubber 
covered and thus a frictional drive is imparted to the 
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ribbon 1 between each two sets of driving rollers. 

By this invention apparatus for the surfacing of a 
moving ribbon of glass is provided with driving means 
which occupy minimum space so that a great saving in 
factory space is achieved as compared with the space 
occupied by such apparatus when the driving rollers are 
disposed in usual manner at right angles to the direction 
of the movement of the glass. 

There were 9 claims and the following references were 
cited in this patent: 1,962,765, Crowley et al., June 12, 
1934; 2,270,362, Waldron et al., Jan. 20, 1942; 2,285,- 
318, Waldron, June 2, 1942; 2,355,750, Premo, Aug. 15, 
1944; 495,415, Belgium, May 15, 1950; 504,003, Bel- 
gium, Dec. 15, 1951; and 523,427, Great Britain, July 
15, 1940. 


Apparatus for Fusing Spaced Sheets of Glass. Patent 
No. 2,761,248. Filed July 25, 1952. Issued September 
4, 1956. Five pages of drawings; none reproduced. 
Assigned to Libbey-Owens-Ford Glass Co., by Charles 
H. Cowley and John A. Woods. 

This invention relates broadly to spaced hermetically 
sealed units and, more particularly, to the forming of 
marginally sealed, all glass multiple sheet glazing units. 

By means of the apparatus of this invention, sheets of 
glass may be moved in spaced face-to-face relation past 
and in close proximity to gas burners such that all of 
the edges of the respective sheets may be brought to a 
melting point and permitted to fuse together during said 
movement thereof in a single, straight path. That is, 
the sheets may be continuously moved in a straight path 
through a furnace in such a way that the marginal edges 
of opposite sides of the respective sheets may be simul- 
taneously fused, while being maintained in said spaced 
relation, by burners directed toward said edges. 


(Continued on page 408) 
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Some Applications of Spectrographic Analysis in 
a Glassworks Laboratory 


The control of quality in glass manufacture may be 
carried out in a number of ways. The methods will vary 
according to works practice and the type of glass manu- 
factured. They all require a degree of control over the 
-aw materials but the nature of the control on the fin- 
‘shed product may involve determination of physical 
‘onstants, chemical composition, or a mixture of both. 
n all control methods the time factor plays an important 
vart. 

Because the classical methods of analysis are often 
somewhat lengthy, considerable attention has been paid 
o methods of more rapid analysis both for raw materi- 
ils and glass. Progress has been made, particularly in 
he application of colorimetry, but since normal methods 
f decomposition, sometimes followed by separation, are 
equired, development has been limited. Considerations 
f this character has directed attention to the possibilities 
»f emission spectrography, and, during the past few years, 
very considerable progress has been achieved. W. Ward 
ind F. Hartley in the June 1956 issue of the Journal of 
the Society of Glass Technology give a brief description 
f the techniques employed in their laboratories which 
erves to illustrate the methods which they have applied 
to the specific problems of analysis of glass and glass- 
making materials. 

The equipment comprises a Hilger large quartz spec- 
tograph, Model E492, used in conjunction with an 
appropriate arc circuit and incorporating a six-stepped 
sector. A non-recording micro-photometer is used for 
measurement of line densities, and a Hilger comparator 
is available for qualitative analysis. A Hilger medium 
quartz spectrograph, equipped with Lundegradh flame 
apparatus, is used for the examination of solutions. 

The Cathode Layer technique is used. In this technique 
the carbon electrode containing the sample forms the 
cathode, the counter electrode being made from a similar 
rod of pure carbon. Only the radiation from that portion 
of the electric arc column adjacent to the cathode is 
allowed to enter the spectrograph. 

In quantitative determinations the finely ground sample 
is intimately mixed with a suitable amount of diluent 
such as carbon powder, to which has been added an 
internal standard or standards. The internal standard 
is added in constant proportion and provides a basis 
for comparison with the spectrum lines of the elements to 
be determined. By this means, compensations for vari- 
ations in conditions of excitation, photographic develop- 
ment, etc., is effected. The choice of internal standard 
is extremely important, being governed by the fact that 
its general physical characteristics, such as ionization 
potential and rate of volatilization, should be reason- 
ably similar to those of the element or elements against 
which it is to serve as standard. 

The mixture is filled into the electrode cavity and 
the electrode is clamped into the lower holder of a De- 
Gramont arc stand. It is then subjected to a 240 volt, 
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10 amperes arc discharge, the arc gap being maintained 
at 10 millimeters throughout the 3-minute exposure. The 
radiation is focused at the collimator by means of a 
spherical quartz lens placed near the slit of the spectro- 
graph, and a stepped sector rotates between this lens 
and the slit. This produces lines of decreasing intensity 
in the spectrum recorded on the photographic plate on 
which the spectrum is brought to a focus after the radia- 
tion has been resolved into its components by the prism. 

The densities of the selected element lines on the 
processed photographic plate are measured on a non- 
recording microphotometer and compared with the ap- 
propriate internal standard lines. The percentage of the 
element in the sample can be computed from the loga- 
rithmic ratio of the two lines. This is achieved by ref- 
erence to a calibration curve prepared from chemically 
analyzed standards which have previously been exposed 
in the same manner as the sample. 

To avoid erroneous results the standards used must 
contain the elements in the same chemical combination 
as the samples to be analyzed. Where this is impossible 
the standards and samples may be fused in some common 
base to bring them into the same kind of chemical com- 
bination. It is good practice to prepare a series of stand- 
ards for each different material. 

Quantitative techniques of this type are now well es- 
tablished and their main use falls into three categories: 

1—Quantitative analysis -— replacing chemical 
methods; 

2—Qualitative analysis — particularly replacing group 
separations in the examination of materials of unknown 
composition; 

3—Applications of both techniques to the investigation 
of faults such as stones and knots in glass. 

In the case of quantitative analysis one of the major 
uses of this spectrographic method is for the analysis of 
sand. Normal chemical analysis requires about three days 
for completion so a shorter method is desirable and a 
technique was worked out whereby the impurities Fe203. 
AlsOz, TiO, CaO, MgO, K,O and Na,O were determined 
spectrographically. By this method the time-table was 
reduced from three days to two hours. Statistical exami- 
nation of results achieved by both methods over a long 
period proved that the reproducibility of the newer 
method was higher than that of the old. 

The success of these spectrographic techniques, as 
applied to sand, turned attention to similar problems in 
glass. During the manufacture of a semi-optical glass by 
a continuous flow process it was customary to maintain 
close control of the chemical composition in general, 
and of the Fe203, Ti02 and Sb2O3 contents in particular. 
By chemical analysis this involved three separate deter- 
minations which took at least a day to complete. A spec- 
trographic method for the simultaneous analysis of the 
three components was evolved and could be completed 
in one and a half hours. The application of spectro- 
graphy to the analysis of the finished product was con- 
tinued with similar success in several directions, chief 
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of which was that of opal glasses. These glasses are more 
complex and contain, in addition to the normal con- 
stituents, varying combinations of zinc, barium, boron, 
manganese, chromium, and fluorine. 

In the interests of precision it was decided as a re- 
sult of statistical examination of a large number of re- 
sults to limit spectrographic methods to the determina- 
tion of constituents present in amounts not exceeding 
6 per cent. 

Such determinations would then be repeatable to 
within + 0.1 per cent of the total glass. In the opal 
glasses, all the constituents except silica and alkali were 
present in amounts less than 6 per cent, so attention 
was paid to devising methods for the spectrographic de- 
termination of iron, aluminum, chromium, zinc, man- 
ganese, barium, calcium and magnesium. The method 
of analysis of these types of glass was accordingly 
changed from a purely chemical one to one in which 
the silica, alkali, fluorine and boron were still determined 
chemically, but all other constituents were determined 
spectrographically. The time table for the complete an- 
alysis was, in this way, reduced to two days instead 
of five. 

An important aspect of the analysis of complex ma- 
terials is that, with the elimination of difficult chemical 
separations in which the purity of the precipitates is 
a source of concern, a higher standard of precision is 
obtainable. 

The analysis of minor constituents of refractory ma- 
terials has been developed, and soda, potash, lime, and 
magnesia are regularly determined by this method. The 
elimination of the tedious and difficult determination of 
small amounts of these compounds in materials which 
are sometimes difficult to decompose has greatly as- 
sisted the analyst. 

Qualitative analysis is firmly established as a means 
of carrying out a rapid examination of unknown ma- 
terials to identify the metallic constituents as a basis 
for planning the subsequent analysis. This obviates the 
necessity for carrying out the tedious group separations 
by chemical methods. By utilizing previously prepared 
standards it is possible to give an approximate quanti- 
tative assessment. 

The examination of raw materials, especially when de- 
rived from new sources, for elements which are detri- 
mental to glassmaking, is another important use for 
which the spectrograph is particularly well adapted, for 
it is in the detection of traces that the spectrograph 
excells. 

The identification of inclusions in glass and refrac- 
tories or of surface deposits is simplified. The extremely 
small amount of sample required is, of course, a valu- 
able asset of this method, and the examination of faults 
which are less than 0.1 millimetre across is regularly 
carried out. 

The following examples serve to illustrate the value of 
qualitative spectrographic examination. 

1. Small black knots, usually 0.1 to 0.5 millimetre 
in size, are sometimes found as a fault in glass. Spectro- 
graphic examination revealed the fact that they gave a 
spectrum which was identical with that given by chrome 
iron ore. Although chrome iron ore will ultimately dis- 
solve in molten glass, it is extremely refractory, and, 
as such, can be a source of trouble. It was finally es- 
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tablished that contamination of the wagons used for the 
conveyance of raw materials was responsible. 

2. A “stone”, which microscopic examination re- 
vealed as silica, occurred in the glass made in a par- 
ticular tank, and the source occasioned concern. Spectro- 
graphic analysis proved that a small amount of zirconia 
was associated with the silica and the origin was thus 
traced to a particular set of refractories. 

Flame techniques are employed for the quantitative 
analysis of elements contained in solution. The method is 
limited to those elements which can be excited without 
the need for the high temperatures of the electric arc. 
Although several of the elements normally present in 
glass lend themselves to this technique, the method has 
been found to be particularly suitable for the deter- 
mination of the alkalis. Since the flame provides a very 
stable source and synthetic standards can be used for 
calibration in place of chemically analysed ones, the 
method has certain advantages. 

Analysis by flame photometry requires (1) a means 
of atomising a solution into a suitable flame at a uniform 
rate; (2) a filter, or preferably a monochromator, to 
isolate the radiation from the required elements; and 
(3) a photo-detecting device for the measurements o! 
intensity. The apparatus may be built up in the labora- 
tory but it is more usual to use an instrument of one of the 
types marketed by a number of manufacturers. 

The determination of soda by chemical analysis can 
be completed in four hours. If the potash is also deter- 
mined the time required is lengthened to one day, and 
with lithia also present, calls for a still longer timetable. 
The chief attractions of the flame photometer are the 
speed with which the determination of these three con- 
stituents can be carried out, the facility for handling 
large numbers of samples, and the avoidance of the 
difficult separation of lithia. 

There are considerable differences in the claims made 
for the accuracy and precision of these methods, but it 
does appear that for the determination of the alkalis in 
glasses where the basic composition is known, a pre- 
cision comparable with or even superior to that achieved 
by chemical analysis may be obtained. 


OWENS-ILLINOIS ESTABLISHES 
GRANT-IN-AID AT BERKELEY 
Owens-Illinois Glass Company has established a grant- 
in-aid in the ceramics laboratories of the Division of 
Mineral Technology at the University of California at 
Berkeley. The grant is in support of fundamental studies 
in the general field of wettability of metals by glasses 

and reactions between metals and glasses. 

The grant provides for a Graduate Research Assistant- 
ship with a stipend of $2800 for half-time research dur- 
ing the school year of approximately nine months and 
full time during two months of the summer. Graduates 
in ceramics, chemical engineering, or physical chemistry 
who are candidates for advanced degrees in ceramic 
engineering or engineering science with specialization 
in ceramics are eligible to apply. Inquiries should be 
made to Professor Joseph A. Pask, Ceramics Labora- 
tories, Division of Mineral Technology, University of 
California, Berkeley 4, California. 
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Current Statistical Position of Glass 








Employment and payrolls: Employment in the glass 
industry during April, 1957 was as follows: Flat Glass: 
A preliminary figure of 28,500 for April, 1957 indicates a 
decrease of 1.4 per cent from the adjusted 28,900 reported 
for March, 1957. Glass and Glassware, Pressed and 
Flown: An increase of 1.1 per cent is shown by the pre- 
l'minary figure of 80,500 for April, 1957, when compared 
v ith the adjusted figure of 79,600 for March, 1957. Glass 
l roducts Made of Purchased Glass: The preliminary fig- 





GLASS CONTAINER SHIPMENTS 
(All Figures in Gross) 
Marrow Neck Containers 


May, 1957 
Lye ee Pk REE ON Ie ie eta re eer 1,182,000 
Medicinal and Health Supplies 1,344,000 
(Chemical, Household and Industrial ................ 1,066,000 
iS GD. NE IN ne SN ccc ae en eee eeNe 858,000 
DT ae enn 8 TOS ss Coat ee 1,193,000 
Beverage, Non-Returnable 158,000 
Beer, Returnable . MP tate Ga tik ale Tuka weve uk atlas 407,000 
De NN oo kos dws ob chuide cbaieeas 893,000 
MIE ON Ore GIL he widening cacyia Sar fie hse Mow Si oa 706,000 
SRO Pod rer 5 358,000 
Sub-total (Narrow) 8,165,000 

Wide Mouth Containers 
Be i Rie ah ee SON Sea an nee *3,348,000 
Medicinal and Health Supplies ..................... 408,000 
Chemical, Household and Industrial ................ 202,000 
Onn GUE COMMIOTIOS |g 5 oa co wos vccces wales cavwces 232,000 
NN 0 ee ne 87,000 
Dairy Products ......... 169,000 
Sub-total (Wide) ....... . 4,446,000 
LIE, Se eh oo 12,611,000 
ane 240,000 
TOTAL SHIPMENTS .... 12,851,000 


*This figure includes Fruit Jars and Jelly Glasses. 





GLASS CONTAINER PRODUCTION 
AND INVENTORY 


(All Figures in Gross) 





Production Stocks 
Food, Medicinal and May, 1957 May, 1957 
Health Supplies; Chemi- Narrow 
cal, Household and In- Neck ..... 4,493,000 6,150,000 
dustrial; Toiletries and ——. 
Cosmetics Wide 
Mouth .... *4,147,000  *5,583,000 

Beverage, Returnable ................. 1,150,000 1,824,000 
Beverage, Non-returnable 181,000 217,000 
Beer, Returnable ...... 394,000 573,000 
Beer, Non-Returnable 818,000 709,000 
I ‘i SRST eer fae 708,000 1,306,000 
CRA a We ie ce ee 376,000 662,000 
Pein SO ot 78,000 111,000 
Pe WINS. 2 ed, nc eee 160,000 304,000 

WEED sinha . *12,505,000 *17,439,000 


“This figure includes Fruit Jars and Jelly Glasses. 
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ure of 14,100 for April, 1957 is the same as that of the 
previous month’s adjusted figure. 

Payrolls in the glass industry during April, 1957 were 
as follows: Flat Glass: A decrease of 5.5 per cent is shown 
in the preliminary $13,717,324.74 when compared with 
March, 1957’s adjusted $14,538,003.61. Glass and Glass- 
ware, Pressed and Blown: An increase of 1.1 per cent is 
shown in the preliminary $28,598,664.94 reported for 
April, 1957 when compared with the previous month’s ad- 
justed $28,278,908.53 figure. Glass Products Made of 
Purchased Glass: A preliminary figure of $4,244,901.44 
was reported for April, 1957. This is a decrease of 1.9 
per cent when compared with the adjusted figure of 
$4,325,547.24 for the previous month. 


Glass container production: Production based on 
figures released by the Bureau of Census was 12,505,000 
gross during May, 1957. This represents an increase of 6.9 
per cent from the previous month’s production of 
11,695,000 gross. During May, 1956, glass container pro- 
duction was 12,376,000 gross or 1.0 per cent under the 
May, 1957 figure. At the end of the first five months of 
1957 glass container manufacturers have produced a pre- 
liminary total of 59,531,000 gross. This is 1.9 per cent 
over the 58,196,000 gross produced during the corres- 
ponding 1956 period. 

Shipments of glass containers during May, 1957 were 
12,851,000 gross, or an increase of 14.3 per cent from 
April, 1957 shipments which were 11,236,000 gross. Ship- 
ments during May, 1956 were 12,220,000 gross or 5.2 per 
cent over May, 1957. At the end of the first five months of 
1957 shipments have reached a total of 55,628,000 gross, 
which is 0.5 per cent over the 55,315,000 gross shipped 
during the corresponding period last year. 

Stocks on hand at the end of May, 1957 were 17,439,- 
000 gross. This is 2.0 per cent below the 17,793,000 gross 
on hand at the end of April, 1957 and 10.2 per cent higher 
than the 15,825,000 gross on hand at the end of May, 
1956. 


Automatic tumbler production: During April, 1957 
this production was 5,202,000 dozen. This is a gain of 9.3 
per cent against the April, 1956 production which was 
4,761,000 dozen. 

Shipments during April, 1957 rose to 5,082,000 dozen. 
This is 4.9 per cent higher than the 4,843,000 dozen ship- 
ped during April, 1956. At the end of the twelve months 
period ending April 30, 1957, shipments have reached a 
total of 55,628,000 dozen which is 9.0 per cent lower than 
the 61,133,000 dozen shipped last year. 


Table, kitchen and household glassware: “nue 

facturers’ sales of machine-made table, kitchen and 
household glassware during April, 1957 reached 3,624,- 
000 dozen. This is 19.9 per cent over the 3,022,000 gross 
of April, 1956. At the end of the twelve months period 
ending April 30, 1957, manufacturers had sold a total of 
39,927,000 dozen, which was 4.2 per cent higher than the 
38,319,000 dozen sold during the corresponding period 
last year. 
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The image-producing panel is shown being put through 
laboratory tests by Dr. Keith Butler, manager of the gen- 
eral engineering laboratories of Sylvania’s lighting Division, 
in Salem, Mass., where Sylvatron was developed. 


IMAGE-PRODUCING PANELS 
ANNOUNCED BY SYLVANIA 


The production of images on flat panels, by combining 
the sciences of lighting and electronics, has been an- 
nounced by Sylvania Electric Products Inc. 

The company said the new development, call “Sylva- 
tron”, is believed to have many important possibilities 
in the future development of radar, air traffic control, 
computers, instrumentation, and related devices. 

At a progress report conference, Frank J. Healy, vice- 
president in charge of Sylvania’s lighting operations, 
said the company is “restricting our attention to national 
defense applications and relatively specialized commer- 
cial and industrial fields. Exploratory work in any other 
fields will have to take a back seat for quite some time 
—and I am talking in terms of years. As far as televi- 
sion, specifically, is concerned, there will be no applica- 
tion of Sylvatron in the foreseeable future”. 

The panels, according to Mr. Healy, are an outgrowth 
of Panelescent lighting which was introduced by Syl- 
vania six years ago. The Panelescent “lamp” produces 
light by electroluminescence, or the production of light 
by direct excitation of certain phosphors in an electric 
field. 

The new image-producing panels utilize not only this 
principle of electro-luminescence but also the principle 
of photo-conductance, which is the influence of light on 
the flow of electricity through a solid. 

The devices consist of flat glass electroluminescent 
panels with various control layers, ihin coatings of photo- 
conductive and electro-conductive surfaces. 
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When electrical or optical signals and a power source 
are applied to the Sylvatron, a visual display, or image, 
is produced. 

Each of the three types shown at the conference pro- 
duces different images. They include: an electrolumin- 
escent panel on which the position of a mobile dot of 
light can be manipulated electrically; a display panel 
which reproduces optically the track of a mobile spot 
of light, where the image thus created can then be held 
or “stored” indefinitely in visible form on the panel; an 
electroluminescent panel which can reproduce optically 
a motion picture with good resolution and rapid response. 

The operation of these types of panels also varies. In 
one type, for example, when AC electricity is applied to 
the conductive layers and a spot of triggering light *s 
applied to an individual photo-conductive element, the 
photo-conductor transmits electricity which causes a. 
electroluminescent dot under the element to light up. 

Mr. Healy also said that combinations of these three 
units are possible, including one on which a track of lig! t 
can be produced electrically and retained until delibe:- 
ately erased. Ultimately, another combination migl t 
convert electrical signals so as to produce pictures i) 
motion. 

Developed by Sylvania’s Lighting Division Gener: | 
Engineering Laboratory in Salem, Mass., the Sylvatro. 
panels have been produced thus far in two-inch and four- 
inch squares. The company has begun development c! 
the units in larger sizes for certain military application: . 
and electronic circuitry of systems for specific defense 
applications is being studied. 

Part of the work on the Sylvatron developmental pro- 
gram was carried on as a cooperative project betweeii 
Sylvania and the Lincoln Laboratories operated by Massa- 
chusetts Institute of Technology. 

Mr. Healy said that a limited quantity of the Sylvatron 
devices would be made available to selected laboratories. 
“By making them available to such laboratories,” he 
declared, “we hope to obtain guidance in the emphasis 
and direction of our further development work.” 


D. G. HILL OF PITTSBURGH PLATE 
RECEIVES HONORARY DEGREE 


The president of Pittsburgh Plate Glass Company. 
David G. Hill, received an honorary doctor of laws 
degree at Alfred University’s 121st anniversary com- 
mencement convocation on Sunday, June 9. 

In addition to his position as company president, Hill 
is also director and president of the Pittsburgh Plate 
Glass Foundation, and is director and chairman of the 
Pittsburgh Corning Corporation. 

Hill is a member of the board of directors with several 
Canadian firms as well as several in the United States. 
Those in Canada include Canadian Pittsburgh Industries 
Limited, Duplate Canada Limited, Smith and Stone 
Limited, and Standard Chemical Limited. 

American firms where he is a director include Bell 
Telephone Company of Pennsylvania, Columbia-Southern 
Chemical Corporation, Southern Minerals Corporation, 
National Union Fire Insurance Company, and the Na- 
tional Union Indemnity Company. He is also a director 
with Societe Anonyme dos Glaces de Courcelles in 
Belgium. 
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New Equipment and Supplies 











REVOLUTIONARY NEW 
TURBINE TYPE MIXER 


T. L. Smith Company, 2835 North 
32nd Street, Milwaukee 1, Wisconsin, 
has just introduced a mixer incorporat- 
ing revolutionary new design principles. 
The Smith Turbine Type Mixer is said 
to mix faster (up to six times as fast as 
known makes), fit into spots too low 
for conventional mixers, and mix so 
oroughly that it actually homogo- 
n-zes the materials. 

In design, the Smith Turbine Type 
ixer has a doughnut shaped mixing 
| um. The drive mechanism is located 
the center of the drum. It is this 
um shape which gives the “live mix”. 
nere is no dead center in the mixing 
area. The Smith Turbine Type Mixer 
lows for high peripheral speed in the 
tire mixing area. In addition, the 
s'ades are positioned so as to braid the 
iterial at the rate of 9 feet per second. 
ie drive motor is located in the cen- 
r of the mixer; it transmits its power 
to the blades through a series of spur 
ype reduction gears, which are en- 
‘osed and running in oil. Stresses and 
ocks are absorbed by the reduction 
gears, which work in connection with 
pecially designed bearings taking both 
adial and axial stresses. The mixing 
blades are pivoted in horizontal bear- 
ings and are under spring pressure. 
They are adjustable for proper clear- 
ace against both the bottom and sides 
of the mixing tank. 

The entire top of the mixing drum is 
open on the Smith Turbine Type mixer. 
As a result, direct charging is possible 


= —c f Iea=aw 


> _ 


a - 


s 


ia 


= 


from any angle. Discharge is accom- 
plished by merely opening a semicir- 
cular door in the bottom of the tank. 
The door is either hand operated or 
operated by means of an air ram. There 
is flexibility in discharging, also, since 
the discharge opening can be located 
in any section in the bottom of the 
mixing tank. It is possible to have more 
than one discharge opening if desired. 

The Smith Turbine Type Mixer will 
be manufactured in the ¥% yard (17% 
cubic feet dry batch), 1 yard (35 cubic 
feet dry batch), and 1% yard (53 cubic 
feet dry batch) sizes. The mixer weighs 
approximately 3100 lbs. in the 144 yard 
size, 5500 Ibs. in the 1 yard size, and 
7750 lbs. in the 144 yard size. Basically, 
it is a stationary type mixer. However, 
it does have a portable feature since 
it is equipped with a lifting hook. It 
can be handled by a crane or trans- 
ported on a monorail. In these two in- 
stances, the mixer becomes its own 
bucket and actually can be used to mix 
while transporting the batch to the 
pouring site. 

For the glass industry, the mixer is 
completely dust sealed to eliminate dust 
problems. The fact that it blends thor- 
oughly and completely in a minimum 
amount of time allows the glass manu- 
facturer to get high production from the 
smaller size mixers. In addition, it is a 
simple matter to remove the dust shield 
and have the entire drum open so that 
the cleaning operation becomes easy 
when switching from one type of glass 
to another. 

The mixer is ideally designed for 
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usage in the refractories industry. The 
high-speed, aerating type mix enables 
the operator to get higher production. 
The fact that charging can be accom- 
plished at any point on the periphery 
means heretofore unheard of ease of 
installation, and the low headroom 
requirements and portability lets one 
Smith Turbine Type do the job of sev- 
eral conventional mixers. 

The mixer has been tested in the 
production of refractory materials. A 
special lightweight refractory mix, con- 
sidered difficult for conventional mix- 
ers, was tested. Under normal pro- 
cedure the vermiculite is charged into 
the mixer and then the binder added. 
These two ingredients are then mixed 
for approximately two to three minutes. 
At this point. a chemical reagent is 
added and the entire batch mixed for 
another three to four minutes, so that 
the total mixing time is six minutes. 
During the mixing process in the con- 
ventional type mixers, a great deal of 
heat was venerated. This is considered 
to be detrimental. With this mixer, the 
vermiculite and binder were added and 
mixed for a period of twenty seconds. 
At this point the chemical reagent was 
added, and the entire batch mixed for 
an additional one minute and _ thirty 
seconds. The mixing action dissipated 
the heat and gave a thorough and com- 
plete mix within a total elapsed time 
of one minute and fifty seconds, as op- 
posed to the six minutes normally re- 
quired. 


NECK SEALING MACHINE 
Kahle Engineering Company, 1400 
Seventh Street, North Bergen, N.J., has 
available a series of automatic neck 
sealing machines. The series are de- 
signed to produce moulded neck seals 
for vacuum bottles. One of the glass 
working machines is Model No. 1708 
which seals together the inner and outer 
flasks at the neck of a thermos bottle 
and forms without paddling. The neck 
is blown into an exact mold. There 
are two basic machine types. The 1708 
“quart” machine seals up to 600 units 
per hour, while the “pint” model pro- 
duces up to 800 units per hour. Fully 
automatic except for manual loading, 
both machines feature dual motor drive, 
24 heads, and the standard Kahle index 
by barrel cam and rolls. Oil immersed 
and enclosed to reduce maintenance. 
the rollers are precision tapered, hard- 
ened and ground to insure accuracy. 


LONG-LIVED RELAY 
Fisher Scientific Company, 498 
Fisher Building, Pittsburgh 19, Pa., is 
now marketing a transistorized relay. 
claimed to be the nrst in the laboratory. 
In field tests the relay has switched 
(Continued on next page) 
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a 45 ampere load on and off five 
million times without signs of wear. 
The Model 30 transistorized relay has 
no tubes to burn out and the three 
germanium  junction-transistors last 
indefinitely as long as the relay is used 
within its rated limits. 


PORTABLE MOLTEN METAL 
IMMERSION THERMOCOUPLE 


The Bristol Company, Waterbury 20, 
Conn. has available a new thermo- 
couple for high temperature molten 
metal measurements up to 3100° F. 
This thermocouple uses a metal-ceramic 
LT-1 secondary protecting tube, a vitri- 
fied alumina primary tube, and a plati- 
num-platinum 10% rhodium thermo- 
couple. A curved stainless steel tube 
of any required length leads to a wood- 
en grip and thermocouple assembly 
head. The standard model will have 8 
feet of armored connecting wire. All 
parts are stock items. 

The metal ceramic LT-1 protecting 
tube provides long life with fast re- 
sponse and resistance to thermal shock. 
Life tests indicate that the secondary 
LT-1 tube will normally withstand about 
ten dips in molten steel between 2700 
and 3100 deg. F. Lower temperatures 
will give proportionally longer life. 

The new thermocouple is also avail- 
able in a high speed model, with a 
single quartz protecting tube. The unit 
is equipped for fast interchange of 
tubes between measurements. Conver- 
sion between models is claimed to be 
simple and fast. 


MECHANICAL BTU METER 


Air Conditioning Equipment Corpo- 
ration, 219 East 44th Street, New York 
17, N.Y. announces the Pollux B.T.U. 
Integrating Meter, a completely me- 
chanical instrument that measures heat 
in thermal units and liquid flow in 
gallons with high precision. The in- 
strument can measure the heat ab- 
sorbed by a liquid and removed from 
the liquid. It can also measure the 
heating and cooling in individual areas, 
it is claimed. 

The Pollux B.T.U. Meter has a wide 
range of applications; it can be used 
in metering of central heating and re- 
frigeration plants and it is especially 
applicable for measuring the quantity 
of heating and cooling consumed in in- 
dividual areas of all types of buildings. 
It is also adaptable for use with liquids 
encountered in many industrial and 
chemical processes. 

The instrument consists of a liquid 
meter and an integrator. The liquid 
meter measures the flow of liquid. The 
integrator combines the difference be- 
tween the supply and return liquid tem- 
peratures and the flow through the li- 
quid meter giving a resultant product 
in B. T. U.’s automatically totalized 
on the counter.. The total number ef 
gallons is recorded on a second counter. 
Directly above these two counters is a 
pointer indicating the instantaneous 
temperature difference of the supply 
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and return liquid in degrees Fahrenheit. 

The meter is corrosion proof, easily 
installed ard requires no lubrication. 
Where required, it can be provided with 
remote couater for recording B. T. U.’s. 


CATALOGS RECEIVED 


Corning Glass Works, Corning, N.Y., 
has a completely revised 16-page bul- 
letin, Properties of Selected Commer- 
cial Glasses (B-83). Several new 
glasses have been added to the property 
data chart, including aluminosilicate 
glass, low loss iron sealing glass, fused 
silica, and radiotron tube and capacitor 
glass. Mechanical, thermal, electrical 
and chemical properties of glass are 
discussed; viscosity temperature curves 
and heat transmission data are also 
included. The bulletin may be had 
free of charge by writing to the Tech- 
nical Products Division. 


Kirk & Blum Manufacturing Com- 
pany, 3104 Forrer Street, Cincinnati 9, 
Ohio, has prepared a fully-illustrated 
folder on centrifugal collectors. It de- 
scribes in detail two new design types 
and explains the range of industrial 
applications for each in efficient air 
cleaning and dust collection through 
centrifugal force. Complete specifica- 
tions for the 41 sizes of collectors are 
included with dimensional drawings. 
Information on _ collector selection 
through determination of particle size, 
etc., is presented. Conclusions are 
drawn from experimental procedures 
conducted at the company’s Research 
and Development Center, which utilizes 
full-size equipment for accurate an- 
alysis. The Center is pictured, as are 
typical applications for series “C” 
collectors. The folder is available on 
request. 


Automatic Switch Company, Flor- 
ham Park, N.J., designers and manu- 
facturers of the ASCO electromagnetic 
control and solenoid valves has recently 
issued seven new electromagnetic con- 
trol catalogs. 

Catalog 57-Sl_ provides complete 
information on automatic transfer 
switches (mechanically or magnetically 
held). These switches are designed au- 
tomatically to transfer a load from a 
normal (or preferred) source to an 
emergency source upon failure or re- 
duction in voltage of the normal source. 
The switches are available for all class- 
es of load. Catalog 57-S2 covers the 
ASCO line of remote control switches. 
These switches are used for convenient 
and accessible control of power and 
lighting circuits from any number of 
control stations. They are mechani- 
cally held, and are available for all 
classes of load. 

Catalog 57-S3 describes company’s 
magnetically held contactors. These 
contactors are designed to allow un- 
limited combinations, including multi- 
pole, special contact arrangements and 
materials, and other features. Con- 
tactors are available for all normally 
open and normally closed classes of 
load. 


Catalog 57-S4 describes a complete 
line of ASCO relays. These relays are 
available magnetically or mechanically 
held and may be obtained in unlimited 
pole combinations. In addition, this 
catalog describes the diversified line 
of special purpose relays listed as 
standard catalog items. Catalog 57-S5 
includes A-C and D-C solenoids. Cata- 
log 57-S6 describes ASCO electric plant 
controls. Material includes -complete 
systems, paralleling, changeover and 
alternating panels, load demand con- 
trols, battery chargers and adapter 
units. 

Catalog 57-S is the complete electro- 
magnetic control catalog. This com- 
bines information on Catalogs 57-S]l 
through 57-S6. Any of these catalogs 
are available upon request. 


DECHEMA  Deutche Gesellschaft 
fur Chemises Apparatewesen, Frank- 
fort am Main 7, Germany, has publi-h- 
ed a new set of leaflets entitled “Chem- 
ical Production Flow Sheets, Plant i- 
agrams” in the Dechema Exchange 
of Experience. This set represents an 
enlarged edition of the set of leaflets 
used in 1949, “Construction Flow 
Sheets, Symbols Used for Equipmen:”, 
which has leng been out of print. The 
set consists of 40 sheets and contaias 
220 diagrams representing the types 
of equipment which are most commonly 
used in chemical technology. 

These diagrams enable the various 
stages of chemical processes to be rep- 
resented by means of flow sheets which 
show the type of equipment which is 
employed. This method of representa- 
tion has considerable practical ad- 
vantages. It facilitates an exchange of 
views between chemists and engineers 
and is also of assistance in bringing 
about an understanding between the 
users and manufacturers of chemical 
plants during the course of discussions 
on projects and estimates. It is particu- 
larly useful for descriptions of chemical 
processes in literature, patent specifi- 
cations, lectures and for educational 
purposes. This method of representation 
is said to be perfectly clear; it en- 
ables comparative appreciations to be 
made aud entails only a minimum 
amount of work in the drawing office. 

The leaflets are to be had only from 
Dechema at e cost of $12.80 for mem- 
bers, including postage. 


Cambridge Wire Cloth Company, 
Cambridge, Md., has announced publi- 
cation of a completely new catalog il- 
lustrating the company’s complete line 
of industrial wire cloth, screens and 
wire cloth products. 

Within its 94 pages, the new volume 
includes a complete description of the 
types and sizes of industrial wire cloth 
available from Cambridge, typical ap- 
plications and a number of useful met- 
allurgical tables. A completely new sec- 
tion also gives standard trade defini- 
tions and ordering information. 

Copies may be obtained by writing 
to the manufacturer direct. 
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EARLY PLATE GLASS HISTORY 
REVEALED IN NEW BOOK 


The dramatic story of plate glass manufacturing in 
America is revealed in a new book “The Roots Grow 
Deep” written and researched by William Earl Aiken 
and privately printed for Libbey-Owens-Ford Glass Com- 
pany, Toledo, Ohio. 

For its locale the story moves from Kentucky, into 
Indiana, and to such modern industrial cities as Louis- 
ville, Columbus, Pittsburgh, Detroit and Toledo, focusing 
in large measure on Rossford, Ohio, the suburban city 
which grew up around the big plate glass plant built by 
Edward Ford in 1899, and which today is one of the 
n.ost important factories in the Libbey-Owens-Ford group 
o! plants in five states. 

Mr. Aiken has woven into his book the names of nearly 
a thousand individuals, who were associated with the 
early developments of the Ford enterprises, and 144 pic- 
tures, many of them groups of old-timers. 

The book is 9 by 12-inch size, 92 pages, and was pro- 
cuced by the Lezius-Hiles Co., Cleveland. 

The jacket carries a colorful reproduction of the 
watercolor by Joseph W. Jicha, depicting Capt. John B. 
lord supervising the installation of a plate glass store- 
front in New Albany, Ind.—the first polished plate glass 
made in America, product of his plant in that town. 

Edward Ford, born at Greenville, Ind., in 1843, joined 
his father when 25 years of age, and devoted his life to 
the plate glass industry. 

The doughty captain had a fabulous experience as 
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harness maker’s apprentice, flour miller, grocer, ship- 
builder and river captain prior to getting into the glass 
business in southern Indiana. Broke at 69, he made a 
comeback which has given America some of its outstand- 
ing glass and chemical industries. 

“The Roots Grow Deep” is the story of the industry, 
the people who built it and the towns they lived in. It 
presents intimate details of what Edward Ford, the Cap- 
tain’s son, accomplished when he built his own plant, 
worked out his own ideas, and attracted and won the 
loyalty of hundreds of associates. 

In many respects this book is a part of American his- 
tory that seldom gets into school texts. It is mostly in 
a field other than politics or wars and more a story about 
people who helped to fashion the nation in the period 
from the “Gay Nineties” to the present. 

Great-great grandsons of Capt. John B. Ford are active 
in the industry today. 

The author has been closely acquainted with the Ross- 
ford and Toledo area for many years and knew and talked 
with many of the personalities in the dramatic story 

The book is the first in a trilogy planned by Libbey- 
Owens-Ford dealing with important phases in the history 
of the flat glass industry. The second is planned to cover 
details of the Libbey-Owens development of continuous 
flat-drawn window glass which helped to bring mechani- 
zation to that industry about 40 years ago. The third will 
cover the era of integration of flat glass plants and 
products to bring about the “age of glass” in automobiles, 
large buildings, and homes. 
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SAN FRANCISCO FIRM HOST TO 
GLASSBLOWERS 


Glass Engineering Laboratories of Belmont, Calif., 
acted as hosts June 26 for the installation ceremonies of 
the San Francisco Bay Area Section of the American Sci- 
entific Glassblowers Society and opened their facilities 
for a plant inspection tour with emphasis on the first glass- 
working installation in the region of an utlrasonic impact- 
grinder drill and a high-frequency electronic glass-sealing 
unit. 





J. Allen Alexander (right), national president of the 
American Scientific Glassblowers Society, presents section 
charter to Chairman Hector Maneses. Hugh Hutchings, 
general manager of Glass Engineering Laboratories, Bel- 
mont, California, host organization for the meeting, looks 
on at left. 


Thirty Bay Area scientific glassblowers, headed by their 
local President Hector Meneses of the Stanford University 
Electronics Research Laboratory, were present to receive 
the charter of the national organization from J. Allen 
Alexander, of Atlantic Refining Company, national presi- 
dent. According to Alexander, this installation is the 
fifth operating section of the Society, although five more 
groups are expected to be established before the end of 
1957. 


APPOINTMENTS AT U. S. BORAX 


Dr. Donald S. Taylor has been elected vice president 
in charge of research of the United States Borax & Chem- 
ical Corporation to succeed G. A. Connell, now retired, 
according to James M. Gerstley, president. 

Dr. Taylor, who will take over his new duties immedi- 
ately, will make his headquarters in the corporation’s 
new $1,000,000 Research Center which is now nearing 
completion in Anaheim. 

A native of Albany, Oregon, where he was born in 
1914, Dr. Taylor was educated in the public schools 
there and graduated in 1935 with a BA degree from 
Linfield College, in McMinnville, Oregon. In 1938, he 
received his Ph. D. from Caltech. 

Starting out as a research chemist, Dr. Taylor worked 
for three years for the Shell Development company in 
Emeryville, California, and for four years for the Du 
Pont Company in El Monte. In 1945, he joined the 
Pacific Coast Borax Company’s research department in 
Pasadena. After five years with the company, Dr. Tay- 
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lor was advanced to research engineer and, in 1955, to 
director of industrial research. 

Last July, when the Pacific Coast Borax Company 
merged with the United States Potash Company to form 
the United States Borax & Chemical Corporation, Dr. 
Taylor was placed in charge of the combined companies 
accelerated research program, a post he has held until 
now. 

It was further announced that Richard F. Steel has 
been appointed assistant general manager of the United 
States Borax & Chemical Corporation. 

The position is a newly-created post in the organiza- 
tion and Mr. Steel, who was former secretary and treas- 
urer of the corporation, takes over his new duties im- 
mediately. The appointment also makes him an officer 
of the corporation, whose headquarters are in Los An- 
geles. 

W. A. Ackerman has been made secretary of the cor- 
poration. Mr. Ackerman joined the Pacific Coast Borax 
Company after World War II; when the company merged 
with the U. S. Borax, he became assistant secretary, which 
position he has held until now. 

Raymond C. Dosta, former assistant treasurer, has 
been promoted to the position of treasurer. Mr. Dosia 
had been with Pacific Coast Borax since 1951. 





James M. Gerstley, at right, president of U.S. Borax and 
Chemical Corporation, receives congratulations from Keith 


Funston, New York Stock Exchange president, after pur- 


chasing 100 shares of U.S. Borax and Chemical common 
stock, marking the opening of trading in the company’s 


stock on the big board, Mr. Funston and Mr. Gerstley are 


holding a scale model of a twenty mule team, symbol of 
the company’s line of industrial and household cleansing 
products. U.S. Borax and Chemical Corporation was 
formed in July 1956 through a merger of Pacific Coast 
Borax Company and United States Potash Company. 
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Glass Tempering .. . 
(Continued from page 379) 


uniformity of temperature over large areas of glass. 
Electric furnaces can be divided into numerous small 
areas each having its own temperature control. The heat- 
ing elements can be close to the glass to localize the effect 
of each zone. Gas fired furnaces having numerous small 
burners each controlled by a gas cock connected to a 
common manifold which in turn is regulated by a single 
temperature controller also make it possible to increase 
or decrease temperatures in selected areas. Since there 
is always a volume of cold air near the floor of the heat- 
ing chamber due to air infiltration and settling of air 
.ooled by the load, more heat should be provided in this 
egion. Circulating fans will also help to equalize air 
‘emperatures. Tight seals and heavy, uniform insulation 
re helpful. 

Although much progress has been made in the last 
lecade in tempering techniques, much remains to be 
one, and we can look for even greater progress in the 
ext decade with lower costs and more widespread uses 
ntil everyone is familiar with its properties. 


REFERENCES 


i) Adams, L. H. and Williamson, E. D., ‘‘Annealing of Glass’’, Journal of 
the Franklin Institute, 190, pp. 397-631, 835-870 (1920). 
) Also see The Glass Industry, 31, 11, pp. 569-570, 594. 


LOF DEVELOPMENT DEPARTMENT 
REORGANIZED IN FIVE SECTIONS 

Organization of the development department of Libby- 
Owens-Ford Glass Company into five sections was an- 
nounced by H. M. Alexander, general manager of de- 
velopment and research. 

The changes follow closely the promotion of Donald 
W. Dunipace to director of development and the transfer 
of John M. Byal from engineering to the development 
department. 

Mr. Byal, a native of Findlay, and graduate of Ohio 
Northern University, will head the grinding and polish- 
ing section. He has made studies of grinding and pol- 
ishing energy curves and in recent years has been active 
in instrumentation work. He joined Libby-Owens-Ford 
in 1945. 

Dr. Milton Adams, a native Toledoan, who joined LOF 
in 1953 received his bachelor of engineering degree from 
University of Toledo in chemical engineering and glass 
technology in 1948. He was awarded a master’s degree 
the following year and in 1953 received his doctorate 
from Massachusetts Institute of Technology. He heads 
the special projects section of the development de- 
partment 

Dr. Ralph K. Day, graduate of Yale who received his 
doctorate in physics from California Institute of Tech- 
nology in 1930, and who has been with LOF since 1944, 
heads the glass quality evaluation section. He is a na- 
tive of Washington, D.C. 

John R. Ermlich, native of Marietta, Ohio, who joined 
Libbey-Owens-Ford as a physicist in 1951, will head the 
physics section. He received his bachelor of science de- 
gree from Ohio State University in 1950 and served as 
a graduate assistant for a year. 
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Copper Films .. . 
(Continued from page 383) 


Solution 1 
Copper sulphate 
Water 


1000 grams 
4000 grams 
Solution 2 
Zinc (powdered ) 
Water 
The reaction in this case is: 
Zn + CuSO, = ZnSO, + Cu 

Mills, Crowe and Hunt‘*) form metallic copper by 
mixing a solution of copper cyanide, then adding sodium 
bisulphite and zinc (powder). 

Pebock and Bergstein‘?) make a mechanical mixture 
between powdered zinc and lead, mixed with a suitable 
binder such as copal (natural resin). Such a mixture 
when applied to a given surface and placed in an acidi- 
fied copper sulphate solution, will form at once a film of 
metallic copper thereon. 

Epperson'*) patents the use of: 

Water 

Copper sulphate 
Zinc chloride 114 pounds 
Sulphuric acid 500 c.c. 

Dr. Dweight“), a dentist, with the help of Rubin 
made electro-formed dental molds from hydrocolloid 
(sodium alginate) by spraying powdered iron from a 
fine jet air gun. This sprayed impression was then placed 
in an acid copper sulphate solution and subsequently 
electroplated to the desired thickness and separated from 
the mold. 

Max Meth of Atlantic City. N. J. was the very 
first to apply the galvanic idea of forming copper films 
on the surface of silvered glass. To him there were granted 
four patents. 

In his earlier patent he refers to a two solution for- 
mulation consisting of: 

Solution 1 
Copper sulphate 
Water 


266 grams 
250 grams 


3 gallons 
14% pounds 


16 ounces 
1 gallon 
Solution 2 
Zinc (powdered) 3.2 ounces 
Water 1 gallon 
A modified solution accredited to Meth is made up of: 
Solution 1] 
Copper sulphate 16 ounces 
Phosphoric acid 144 ounces 
Water 1 gallon 
Solution 2 
Zinc (powdered) 3.2 ounces 
Water 1 gallon 
Other metal powders than zinc are mentioned by 
Meth, that can be used, among these are iron, cadmium, 
nickel, cobalt, chromium, tungsten and molybdenum. 
In another patent Meth refers to the addition of up to 
3 ounces of formaldehyde to the powdered metal solution. 
A novel idea for forming copper films on silvered 
glass is that process developed by Hilemn ''). He first 
deposits copper directly on the powdered iron, subse- 
quently mixes it with a suitable reducing agent. 
The powdered iron is mixed with a copper sulphate 
solution of 
Copper sulphate 


8 ounces 
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Water 1 gallon 
Sulphuric acid to a pH of 0.8 to 1.2 
The preferred reducing agent (stock solution) con- 
sists of: 


Hydrazine hydrate 1-2 parts 
Formaldehyde 15-50 parts 
Triethanolamine 15-50 parts 
Water 20-22 parts 


This is now diluted to the extent of 40 gallons of 
water per gallon of stock solution. 
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PITTSBURGH PLATE FOUNDATION 
MERIT SCHOLARS ANNOUNCED 


National Merit Scholarship Corporation of Evanstor . 
Illinois, has announced that 12 Pittsburgh Plate Glas: 
Foundation Merit Scholarships have been awarded t» 
high school seniors representing eight states. Ohio, wit! 
three winners, headed the scholarship group. 

The Pittsburgh Plate Merit Scholars are Charles M. 
Ankenbrandt, Cleveland Heights, Janet Ann Klein, Mount 
Vernon and Thomas E. Swensen, Troy, all of Ohio 
James 5. Uleman and Victor E. Hill, both of Pittsburgh 
Pennsylvania; Barbara L. Schmidt, Wauwatosa, and 
Roger Buffett, Milwaukee, both of Wisconsin: Richard 
J. Aadalen, Red Wing, Minnesota; William L. Boddie 
Lake Charles, Louisiana; Colston Chandler. Corpu: 
Christi, Texas; Herschel E. Post, Jr.. Palos Verdes Es- 
tates, California; and John W. Randolph, Clarksburg. 
West Virginia. 

Pittsburgh Plate Glass Foundation is one of the 57 
leading American corporate donors of merit scholar 
ships. The average worth of each Foundation Merit 
Scholarship—some of which goes directly to the college 
the winner selects—is $5,000. The Foundation’s 12 
scholarships are administered by the NMSC and have 
been designed for seniors concentrating in liberal arts, 
chemistry or physics, and in ceramic, chemical, mechan- 
ical, civil or electrical engineering. 

The NMSC also reported that a total of 830 high schoo! 
seniors representing every state in the nation and col- 
leges they have chosen to attend will share over $4,000.- 
000 in scholarship aid provided by 57 companies and 
foundations. The grants to the merit scholars vary from 
a minimum honorary award of $100 yearly for the four 
college years to over $2,000 a year, depending on the 
student’s family resources, his summer earnings and 
college costs. His college may receive as much as $750 
per year as a help in educating him. 
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Plant Facilities Expanded To Meet GLASS INDUSTRY’S 
Increasing Demand for ‘Lakefield’ Nepheline Syenite 
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1. New Mill Building & Storage Silos 2. New Dryer Building 3. New Crude Storage Building 
5. Office, Lab & Machine Shop 6. Mill 


4. New Crushing Plant 





for Faster Melting or 
Lower Melting Temperatures 


“Lakefield” Nepheline Syenite’s high 
alumina and alkali content is advan- 
tageous for introducing aluminum oxide 
into the batch. 


Regularly Use Lakefield 
Nepheline Syenite 





American Nepheline 
_Nephton, Ontario * 25 King St. W., Toronto, Ont. ‘IMITEO 


’ Great Lakes Foundry Sand Co., Ceramic Division, Union Oxide and Chemical Co., Ltd., 
ae. Agent: ‘United Artists Building, Detroit 26, Michigan Ve ee Dereponn Agent: oo uw Neves, lendes OC, 3 
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AMERICAN POTASH ANNOUNCES 
FORMATION OF NEW SUBSIDIARY 


American Potash & Chemical Corporation announces 
the formation of a new subsidiary, San Antonio Chemi- 
cals, Inc., for which a $750,000 plant has been con- 
structed at San Antonio, Texas. 

The SAC facility is located next to another AP&CC 
subsidiary, American Lithium Chemicals, Inc. The new 
company will process end liquors resulting from ALC 
lithium hydroxide manufacturing processes to produce 
a mixed alkali salt, Alkarb, composed of the metal car- 
bonates of potassium, rubidium,. cesium, sodium, and 
lithium. 

Concurrent with the production of Alkarb, SAC will 
undertake a combined research and market development 
program aimed at revealing practical processes of isolat- 
ing the carbonates of rubidium and cesium, an efficient 
method of reducing these salts to pure metals, and the 
development of commercial uses for these metals. 

Initial application of Alkarb will be directed at the 
glass and ceramics industries, inasmuch as the mixed 
alkali salt increases the clarity of colored glass and 
ceramics. It also is a superior carbon dioxide absorbent 
and increases the solubility of mixtures of salts such as 
phosphates. Because of these properties, AP&CC is in- 
vestigating other potential fields of application. 

The SAC process, which is essentially a conventional 
granulation and drying process, consists of removing 
impurities from the ALCI plant end liquors (chrome. 
silica, and gross insolubles) and hydrating the product 
in a 20-minute drying cycle in a stainless steel granulator. 








Bound Volumes 


of 


THE GLASS INDUSTRY 


Bound volumes of all twelve issues of The 
Glass Industry for 1956 with the annual 
index included are available af $8.50 per 
copy postpaid domestic; $9.50 foreign. 


The Glass Industry 
55 West 42nd Street 


New York 36, N. Y. 














R. F. BARKER BECOMES PRESIDENT 
OF PITTSBURGH’S GLASS DIVISION 


Appointment of Robinson F. Barker to the new posi- 
tion of vice president of the glass division has been 
announced by Pittsburg Plate Glass Company. 

According to David G, 
Hill, president, the com- 
pany’s board of directors 
authorized the new posi- 
tion so that additional 
executive direction wou!d 
be available for the glass 
division’s expanding ac- 
tivities. Operations re- 
porting to Mr. Barker 
include glass manufactu-- 
ing, research, and auto- 
motive glass sales. 

Prior to his appoin'- 
ment as vice president «f 
the glass division, Mr. Barker had served for two yea’s 
as general manager of planning for the division and for 
a three-year period as assistant to the president of Pitt.- 
burgh Plate Glass Company. 


R. F. Barker 


PACIFIC COAST BORAX APPOINTS J. B. FOR» 

Pacific Coast Borax Company Division of United 
States Borax & Chemical Corporation has announced the 
appointment of Mr. Jay B. Ford, Jr. as assistant geners| 
manager of the division. Mr. Ford, a graduate of Stan- 
ford University and the Harvard School of Business 
Administration, was formerly with the United States 
Potash Company Division, where he had been assistant 
treasurer and subsequently assistant general manager. 

According to Mr. J. F. Corkill, vice president and gen- 
eral manager of the division, Mr. Ford will make his 
headquarters in New York and will be generally respon- 
sible for administrative and executive functions within 
the division. 


NEW TRADEMARK 


The Diamond Alkali 

Company, Cleveland, 

Ohio has announced the 

adoption of a new trade- 

mark which will be used 

hereafter to identify the 

corporate organization it- 

self as well as the com- 

pany’s chemical products. The new trademark is called 

the “Chemical Diamond”, and replaces the more con- 

ventional horizontal diamond formerly used by the com- 

pany. The new design was derived in part from combining 

the outlines of an early version of the letter “d” and a 
chemist’s retort. 


® Appointment of Dr. Raymond L. Copson to post of 
assistant to the director of development, Solvay Process 
Division, Allied Chemical & Dye Corporation was an- 
nounced. Dr. Copson has been in charge of research 
and development for Mutual Chemical at the latter’s Bal- 
timore Laboratory. Mutual Chemical has been affiliated 
with Solvay Process since January 1, 1957. 
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Today—more than ever before—it’s good business to & 
give your products the finishing touch of Colors by 

Vitro. We will be glad to give you some important 

“reasons why’”—and to supply you with complete * 
information on the entire Vitro line. Why not write /4 

us today, or contact your Vitro representative. 


There’s no obligation. 





VITRO MANU FACTU RING CO. ® 4 Division of Vitro Corporation of America 
60 GREENWAY DRIVE, PITTSBURGH 4, PA. 
West Coast Plant: 1625 West El Segundo Boulevard, Compton, California 
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For 1/64 ounce 
visible accuracy... 


RB | 
g MODEL 42038 
oa] 


you need EXACT WEIGHT 


SHADOGRAPH SCALES are solving weighing prob- 
lems in the nation’s leading glass manufacturing 
plants. 


EXACT WEIGHT SHADOGRAPH scales are engi- 
neered for production operations as well as for labera- 
tory use. The precision scale, above, is equipped 
with a 1/64 oz. graduated dial, a Transite cover on 
the commodity platter, heat-resistant bearings, a 1 oz. 
beam with 1/64 oz. divisions and a self-locking poise. 
Fully enclosed housing. 


SHADOGRAPH scales can be calibrated to hun- 
dredths of an ounce—with accuracy to .01 ounce. 
They not only indicate empty bottle weight but also 
permit the operator to determine the’ capacity of the 
container by the gravimetric method—that of deter- 
mining fluid ounce capacity by weight. Models are 
designed specifically for the glass industry. 

Write for Bulletin 3333. 


Sales and Service 
Coast to Coast 





THE EXACT WEIGHT SCALE CoO. 
952 W. FIFTH AVE., COLUMBUS 8, OHIO 


In Canada: P.O. Box 179, Station S, Toronto 18, Ont. 
BETTER QUALITY CONTROL. . 
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. BETTER COST CONTROL 





Glassblowers’ Society .. . 
(Continued from page 388) 


| member received, as a gift from the Corning Glass 


works, a new type casserole of Pyrex brand glass. 

On Saturday morning, Vincent C. DeMaria, Sylvania 
Electric Products Research Laboratories, delivered g 
talk on, “Modern Glass Fabrication.” The growth of sci- 
entific glassblowing was traced and shown on a color slide 
in chronological order. Slides were also shown of pre- 
cision fused quartz apparatus constructed by the vacuum 


| forming method and a glass lathe attachment which sim. 


plifies the construction of accurate angles on glass. 


Ho ete 
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The highlights of modern glass fabrication were given by 
Vincent C. DeMaria, Sylvania Electric Research Labs. 
This paper was followed by an open discussion per od 
which included the talks given on Friday. The pro- 
ceedings of this meeting will be transcribed and made 
available later this year by the A. S. G. S. 
The Ladies’ program, arranged by Mrs. J. Allen 


| Alexander with the aid of Mrs. Looms and the Corning 
_ Chamber of Commerce, provided enjoyable entertain- 
| ment for the wives and children of the technically occu- 


pied men. The highlights of this program consisted of 


| a flower show and a tour of the Taylor Winery. 


A luncheon at the Baron Steuben hotel, on Saturday, 


| provided the setting for farewell handshakes. The Second 


Symposium on the Art of Glassblowing was a successful 
affair and fully accomplished the aims of the American 
Scientific Glassblowers Society—the dissemination of 
technical information among scientific glassblowers. 


ERRATA 

Since the original printing of the Handbook of Glass 
Manufacture, the Consolidated Feldspar Company was 
acquired by International Minerals & Chemical Corp. In 
the reprinting of the Handbook just recently completed, 
it has been found that inadvertently Consolidated Feld- 
spar Department of International Minerals was omitted 
from the listings in the Advertisers Index-Buyer’s Guide 
under the classifications of feldspar, aplite and nepheline 
syenite. This company, whose advertisement appears on 


page 22 of the second printing of the Handbook of Glass 


| Manufacture, should have been listed as a supplier of 


these materials. 
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GLASS =— stronger GLASS 


BO; from the “20 Mule Team” Company went 
into this bottle and the bottle is the better for it. 
Glass manufacturers find that a little B03 does 
a lot to make glass containers tough. This com- 
pound from Pacific Coast Borax Co. adds me- 
chanical strength; subtracts lost dollars due to 
breakage and rejects. Borate compounds speed 
melting, refining, and benefit the whole manu- 
facturing process of glass... they improve sur- 
face hardness and appearance, give sparkle, re- 





fraction, lustre,and increase thermal tolerance. 

Since the days of the 20-mule teams over 50 
years ago, Pacific Coast Borax Co. has been a 
major supplier of borates in every form for 
every use. Today our researchers are working 
with borates to find still new improvements, 


shortcuts, and economies in glass making as in 
almost every other industry. 


Information, samples and quotations sent on request 


UNITED STATES BORAX & CHEMICAL CORPORATION 


® 
Mian enon: Sen Aon. en oats RG Gay 


MANUFACTURERS OF FAMOUS ‘20 MULE TEAM’’ PACKAGE PRODUCTS 
® 





1957 


Pacific Coast Borax Company Division 
100 Park Avenue, New York 17, N.Y. 
630 Shatto Place, Los Angeles 5, California 


Direct your inquiry to office nearest you 
























CHICAGO - CHICAGO HEIGHTS 
INDUSTRIAL ECONOMIC BLUEPRINT 











CHICAGO & EASTERN ILLINOIS RAMROAD 





Blueprint of 
Chicagoland 
Economic 

Opportunities 


What industrial plant sites are available 
in Chicago and Chicago Heights? Where 
are they located in respect to transporta- 
tion, shipping and other facilities? What 
materials are plentiful? What is the labor 
Situation? What about housing—and 
schools? 
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This new book, ‘“Chicago—Chicago 
Heights Industrial Economic Blueprint,” 
has been published to answer these 
questions and many more. With maps, 
diagrams, charts, photographs and text, 
it gives you a detailed analysis of the 
area and its physical characteristics. 
Here are easy-to-grasp facts about popu- 
lation, labor force, raw materials, trans- 
portation, utility and business services. 
The significant figures covering some 
eighty service classifications of manufac- 
turing industries are tabulated for quick 
reference. 


DUI 


“The amount of detail work that went 
into the preparation of these reports is 
truly amazing. In all the years in which 
we have been engaged in plant location 
work we have never seen so much data 
collected ona particular area.”—from a let- 
ter describing previous economic studies 
by Chicago & Eastern Illinois Railroad. 


i 
C&E1) 








Chicago & Eastern Illinois Railroad 


Available without charge. For a complimentary copy 
of “Chicago—Chicago Heights Industrial Economic Blue- 
print,” write H. Sampson, Vice-President, Chicago & 
Eastern Illinois Railroad, 332 South Michigan Avenue, 
Chicago 4, Illinois. 
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| 319. Filed February 23, 1952. 


Inventions and Inventors... 
(Continued from page 392) 


There are also provided improved means for support. 
ing an upper sheet in fixed spaced face-to-face relation 
with respect to a lower sheet, improved means for re. 
moving said support just prior to the time at which the 
edges of said sheets are moved past and almost instan. 
taneously fused together by gas burners movable into 
operative relation therewith, and means for indexing or 
turning the sheets while so spaced such that all of the 
edges thereof may be moved past the burners during the 
aforesaid continuous movement in a straight path. 

There were eight claims and the following references 
cited in this patent: 2,194,755, Kel, Mar. 26, 19:0; 
2,389,360, Guyer et al., Nov. 20, 1945; and 2,624,979, 
Clever et al., Jan. 13, 1953. 


Safety Glass Heating Panel. Fig. 6. Patent No. 2,725,- 
Issued November 29, 
1955. One sheet of drawings. Assigned Pittsburg Plate 
Glass Company by M. S. Tarnopol. 

A sheet of plastic 16 (shown in Fig. 6), having svb- 
stantially the same contour as the glass 10 is laminated 
to the glass on the face of the glass containing the trais- 
parent electro-conductive film 14 and the bus bars 12. 

This assembly is then 
wrapped in cellophane a.d 
heavy wrapping pap-r, 
placed in an evacuated rub- 
ber bag which is in turn 
placed in an autoclave aid 
subjected to high temper a- 
tures and hydraulic pressures in order to bring the 
plastic 16 into intimate and adherent contact with the 
electroconductive film 14 and bus bars 12. 

The assembly is removed from the rubber bag after 
lamination and shipped to the place where the heating 
panel is to be installed. Upon arrival, the glass 18 and 
non-adherent layer 17 are removed from the plastic and 











Fig. 6 


| the laminated portion is ready for application to the 





| 


| 


windshield. It is necessary that the non-adherent layers 
17 and glass 18 be maintained in place until the heating 
panel is to be installed, in order to protect the plastic 
from moisture, scratches, fingerprints, etc. 

The windshield or other refractory base is thoroughly 
cleaned and a plasticizer such as dibutyl phthalate, trig- 
lycol dihexoate or tri-ethyl phosphate is applied to the 
area of the glass to which the plastic is to be adhered. 
The laminated structure composed of the refractory base 
10 having the electroconductive coating 14 and bus bars 
12 thereon and laminated to the plastic 16 is then placed 
on the coated area of the windshield with the plastic 
placed in contact with the plasticizer and an adherent 
bond is formed by applying heat and pressure to the 
assembly. 

The assembly is placed in a bag formed of transparent 
plastic which is preferably heat sealable to facilitate 
fabrication and closure. Polyethylene, regenerated cel- 
lulose and polyvinylidene chloride are examples of suit- 
able materials. By means of a conventional vacuum 
pump, air is removed from the interior of the bag and a 
vacuum of about 25 millimeters of mercury is maintained 


(Continued on page 410) 
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If you personally supervised production of the soda ash used in your glass,you couldn't be more exacting 





than the workers at DIAMOND ALKALI. Making consistently uniform quality soda ash has been DIAMOND’s 





specialty since the day our company was founded. For product information or technical cooperation, call your 





nearest DIAMOND sales office, or write DIAMOND ALKALI 


Diamond 
COMPANY, 300 Union Commerce Blidg., Cleveland 14, Ohio. Chemicals 
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Inventions and Inventors. . . 
(Continued from page 408) 





therein. During evacuation the assembly may be viewed 
through the transparent bag and minor adjustments 
thereto are possible. It will be readily apparent that the 
use of atmospheric pressure in this way assures a uni- 
form application of pressure over the panel undergoing 
attachment. 

As the assembly is in a transparent bag, radiant en- 
ergy is a most convenient source of the necessary heat 
and it has been found that two 250 watt heat lamps posi- 
tioned a distance of 28 inches from the assembly for 
a period of about eight hours will serve satisfactorily. 

There were five claims and 12 references cited in this 
patent. 


Tube and Cane Machines 

Gauging and Marking Glass Tubing. Fig. 7. Patent 
No. 2,721,317. Filed January 14, 1952. Issued October 
18, 1955. Four sheets of drawings. Assigned to Westing- 
house Electric Corporation, by Louis R. O’Neill. 

This invention relates to gauges and, more particularly, 
to a glass line gauge for use in the manufacture of glass Column. Current is supplied to the gauge as shown i 
tubing. Figure 7 from Ll and L2. As the mercury rises in 

The line gauge in Fig. 7 is adjusted to the desired Column and makes contact with G2, the circuit G1—S 
diameter limits. So adjusted, the distance between con- 18 Closed and the red lamp 44 is lit. Normally clo: 
tact G2 and the end of contract wire 18 is the amplified relay 46 is open, its coil being in parallel with lamp 
value of the diameter tolerance. and no current will flow to the spot spacing head. 

The gauge is then swung onto the glass tube line. As If the tube passing through the measuring rolls is over- |] 
the tube runs between the measuring rolls, variations in size, the mercury will drop below contact G2, opening © 
diameter are constantly transmitted to the bellows and 
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Fig. 7 


(Continued on page 412) 
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Bending-Decorating and Annealing Lehr jagaae 


example of 
The TECO Combination Lehr bends, decorates and [EGRieiuiih 
anneals sheet glass for lighting fixture parts or other “TECO” engineered 
similar uses. i Be the lob 

This unique machine performs all three operations in 
one complete cycle at the impressive rate of 3000 pieces 
per 8 hour day. 

High continuous production, controlled atmosphere, : ‘ B 
muffle fired for longer operating life and accurate auto- If you have a glass processing operation or series of 
matic temperature control are some of the outstanding operations which involve bending, decorating and 
features of this remarkable lehr. annealing, we'll be pleased to discuss it with you in 

terms of what our combination lehr has to offer. 
If desirable we will design and build a special unit 
to meet your specific needs. 


NPE isIE DEA Fe IS MEGA S APES NS TIT ee 


CONSULT *TECO”*—your letter or phone call 
will be given our prompt attention 


TOLELG DIVECUECEALE | 


DESIGNERS & BUILDERS OF o o 
foreign GLASS MELTING FURNACES 


: Telephone: Klondike 1527 
Taleteliat-e Miah Abi-te) 
y 2 ~ 3001 SYLVANIA AVENUE, TOLEDO 13, OHIO 
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Quality gets the right start in the manufacture of heat resistant glass, porcelain 
enamel and ceramic glazes with the presence of Three Elephant borates in the batch 


' Use These Quality Boron Chemicals: 
or frit. They substantially improve resistance to thermal shock, strength, 


ite). 7.» 4 
durability, clarity and brilliance of your ware. It will pay you to standardize on 
: “ye . : technical, granular and powdered 
your basic requirements with American Potash & Chemical Corporation—an 
acknowledged leader in the production and research of boron chemicals. V-BOR® 
refined pentahydrate borax 
PYROBOR®* 
TRONA dehydrated borax technical 


i-fe}, ilem veils) 


3030 West Sixth Street - Los Angeles 54, California technical and U.S.P 


LOS ANGELES « NEW YORK « ATLANTA «+ SAN FRANCISCO « PORTLAND (or 


Export Division: 99 Park Avenue, New York 16, New York 











serving the glass and ceramics 
industries with the finest processed 
grades of pure white 
glass sand, quartz and flint 


At Wedron sand is at its best. The pure, white 
natural silica product from the famous Ottawa- 
Wedron deposits, is refined and processed to 
remove any trace of foreign matter. At our 
plant with its modern sand processing equip- 
ment nothing is left to chance. Your shipments 
are laboratory checked and inspected for purity 
and proper grain size. This insures uniform 
quality from shipment to shipment, year in 
and year out. 


Wedron Silica is fully 99.9% pure, according 
to careful chemical analysis which is as 
follows: Silica—99.90%; Iron Oxide—.02%; 
Aluminum Oxide—.05%; Titanium Oxide— 
015% ; Calcium Oxide—.01%; and Magnesium 
Oxide — .005%. 


ies ; CURE 5, 
As pure a silica sand as is avail- 9 Dns 
able throughout the world. Make a,c P 
your next order Wedron. 


SEND FOR YOUR FREE 
, COPY OF OUR NEW 
*% ILLUSTRATED BROCHURE 


SILICA 
COMPANY 


WEDRON 


LaSalle Street, Chicago 3, Illinois 


Inventions and Inventors .. . 
(Continued from page 410) 


the circuit Gl-G2, red lamp 44 will be out and current 
will flow through relay 46 to the spot spacing head. 

As the tube diameter running through the measuring 
rolls become less, the mercury rises higher in the column, 
and when it has reached the minimum limit, it makes 
contact with wire 18, closing circuit G1—G3. 

The green lamp 43 is lit from L1—L2 in series with 
normally closed relay 45. Its coil is energized by cir. 
cuit G1—G3, hence the green lamp 43 will be lit until 


| circuit G1—G3 is closed—when the green lamp will 


be out. 
Current is supplied to normally open relay 47 from 


| L1I—L2 and its coil is in parallel with the coil on relay 
| 45. Current will flow to the spot spacer head from relay 
| 47 only when circuit G1—G3 is closed, i.e., when the 
| tube is too small. 


Current flows to the spot spacer head from either re ‘ay 
46 or 47 only when the tube is beyond limits, hence the 


| spot marking device is inoperative so long as the tube 
| is acceptable. 


When current flows from either relay, 46 or 47. it 


passes through the spot spacing head which is in series 
| with the spot marking solenoid, but only during ‘he 
| time when a contact is made through the segmental 
| rings 22, 23, 24, and 25 through their brushes 27 and 
| 28. The effect of the spot spacing head is to mask — 
| electrically—all but the desired inspection points. 


When the spot marking solenoid 40 is energized, the 


| transfer roll 36 moves through 90° and imprints a spot 
| of colored ink on the tube. 
| as to make possible the mechanical separation of ce 
| jected lengths instead of marking or otherwise identify- 
| ing them. 


Circuits are so arranged 


The apparatus gives continual visual indi- 
cation to the glass furnace operator of the size of the 
running tube with reference to the specified outside 


| diameter limits. 


There were nine claims and the following references 


_ cited in this patent: 2,433,028, Clapper, Dec. 23, 1947; 


and 2,519,221, Bogen et al., Aug. 15, 1950. 


| © Peter McKosky, a career man in plate glass polishing, 
| who joined Libbey-Owens-Ford Glass Company at Ross- 


ford in 1922, has been promoted to superintendent of 


| the polishing department, it was announced by F. C. Fox, 


plant manager. 








DELOS M. PALMER & ASSOCIATES 


Consulting Engineers 
Mechanical, Electrical & Industrial 


Designers of 
Special Purpose Machinery 
For The Glass Industry 
Automation 


4401 JACKMAN ROAD TOLEDO 12, OHIO 
Telephone: Kingswood 9611 
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EVERYONE CONTRIBUTES 
Al FRAZIER-SIMPLEX 





Modern fully integrated glass container plant 


PERSONALIZED EXECUTIVE 
ENGINEERING SUPERVISION 


... plus the coordinated efforts of diversified engi- 
neering skills, characterize all Simplex designs and 
tecommendations. No matter what your project — 
large or small — you are assured the personal atten- 
fon of top-level administration from engineering 
design thru purchasing, expediting and construction. 
Call us . . . there is no obligation for an exploratory 
consultation. 
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